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Did you ever hear 
atoms move? 


he physicist positions a single crystal of age-hardened 

steel under the sharp diamond penetrator. He touches 
a pedal, and the pyramidal tip of the diamond squeezes into 
the polished surface of the steel. 


The instant that it touches, things begin to happen inside 
the crystal. Atoms begin to slip and slide, in layers. Some 
layers abruptly wrinkle and corrugate. If you listen hard when 
this happens, you hear a faint, sharp ‘‘click.’’ This is the 
sound of atoms suddenly shifting within the crystal. 


You can see the action, too —or, rather, the results of it. 
The photomicrograph above shows the characteristic ridges 
and ripples. The black diamond in the center is the depres- 
sion made by the penetrator. 


By studying these patterns, and correlating the information 
with other data, scientists at U. S. Steel are trying to learn 
what happens atomically when a steel is bent, flexed or 
broken. Secrets thus learned are helping us to develop new 
and better steels not only for everyday products, but also for 
missiles, rockets, submarines, and other intricate machines 
to explore the universe above and the world below us. 


“Tomorrow”’ is an exciting word today — and never more so 
than at United States Steel where we are accepting the chal- 
lenge of the future with energy, resourcefulness and con- 
fidence. USS is a registered trademark 
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Here in the West, where sweeping plains and towering 
mountains once challenged the conquistadores of New Spain, 
Sandia Laboratory now explores new frontiers of science 
and engineering—seeking the answers to vital questions in 
many areas of knowledge. 

Sandia Corporation was established in 1949 to perform 
research and development in the ordnance phases of nuclear 
weapons for the Atomic Energy Commission. This is still 
our main task, but in doing it we have learned much in the 
way of theory and advanced technique that has application 
outside the field of weaponry. For example, Sandia Corpora- 
tion, working in support of the AEC’s nuclear physics labo- 
ratories, is currently studying problems concerned with the 

e non-military uses of nuclear energy and with techniques 
involved in the control of thermonuclear reactions. 

We employ over 7,500 people, of whom 1,800 are engi- 
neers and scientists, at our laboratories in Albuquerque, New. 
Mexico, and Livermore, California. These laboratories are 
modern in design and equipment, with permanent facilities 
valued at $65,000,000. Equipment available, or in the process 

e of installation, includes an electron and positive ion Van de 
Graff accelerator, a 5-megawatt tank-type heterogeneous 
nuclear reactor, a wind tunnel operating in subsonic through 
hypersonic ranges, digital and analogue computers, and vari- 
ous devices developed for specialized uses — as well as 
general laboratory equipment. Extensive test facilities are 
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of fundamental and applied research; design and develop- 
ment; aeronautical, manufacturing, reliability, and test en- 
gineering; and quality assurance. 


( | f available to the research and development engineer for prov- 

ing design theories and concepts. 
y) CW YOv) 1eYS If you are a graduating engineer, mathematician, or phys- 
icist, Sandia offers exceptional opportunities in the fields 


Sandia’s liberal employee benefits include our graduate 
educational aid program, life insurance, sickness benefits, 
retirement plan, and generous vacations. These combine 
with excellent working conditions to make Sandia an ex- 
ceptionally attractive place to work. 

Albuquerque is a modern city of about 225,000 people, 
known for its excellent recreational attractions and its mild, 
dry, sunny climate. Livermore, located in the San Francisco 
Bay area, offers suburban living close to all the metropolitan 
advantages of San Francisco. Both are fine places in which 
to live. 

We'd like to tell you more about Sandia Corporation and 
the opportunities it offers. Arrange for an interview with 
our representative through your Placement Officer, or write 
to Staff Employment Section CMC for a copy of our new 
illustrated brochure. 
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-are your plans 


crumbling needle point = 
- that Ans sharp for line after long line of © 
unchanging width. Inimitable smoothness— 
thanks to Eagle’s exclusive ''Electronic”’ graphite. 
TURQUOISE makes your plans look sharp— 

and you, too! 


WRITE FOR FREE SAMPLE Turquoise wood 
pencil and Cleantex Eraser, naming this magazine 
—or buy any of these drawing instruments from 
your favorite dealer. 


e@ TURQUOISE CLEANTEX ERASER: 
Super-soft, non-abrasive rubber. 
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Work with the GAS industry... 
the nation’s sixth largest 


H. BROWN BALDWIN 
B.S. Mech. Eng., U. of Vermont, 1949. 


Began as Cadet Engineer, Boston Gas 
Co., 1950. Became Staff Engineer in 
Distribution Development Section, 
1952; Staff Engineer in charge of De- 
velopment, 1955; Distribution planning 
Engineer, 1956. Worked closely with 
company’s natural gas conversion pro- 
grams. Now advisor to Distribution 
Department charged with developing 
Qrocesses, machines, specifications. 
Assists management in preparing cost 
estifriates, job analyses, other projects. 


W. C. DAHLMAN 
B. S. Gas Eng., Texas A. & I., 1938. 


Began as Engineer trainee with Lone 
Star Gas Company after graduation 
from Texas A. & I. with first four-year 
Gas Engineering degree offered by 
institution. Joined Houston Natural Gas 
Company in 1942. Became District 
Engineer in Texas City and then District 
Manager in Beeville and El Campo. 
DahIman is currently Chief Engineer 
with full engineering responsibility 
throughout the twenty counties in the 
company’s Texas Guli Coast System. 


The Gas industry—the sixth largest in the 
nation—has a total investment of over 
$15 billion. Last year the industry set a 
new all-time record in number of cus- 
tomers, volume of Gas sold, and dollar 
revenue. In fact, Gas contributed 25% of 
the total energy needs of the nation as 
compared with 11.3% in 1940. The Gas 
industry is a major force in the growth 
development and economic health of this 
country. 

There are many opportunities for you 
in the Gas industry. The industry needs 
engineers, and does not over-hire. You 
won't be regimented. There’s always room 
for advancement. With utility companies 
and with manufacturers of Gas equip- 
ment, there’s a future for you as an 
engineer. Call your nearest Gas Utility. 
They'll be glad to talk with you about 
your opportunity in the Gas industry. 
American Gas Association. 
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ENGINEER YOUR FUTURE 


Your future success as an engineer 
depends on a variety of circumstances, 
some of which you may influence, 
others which you cannot. Fortunately, 
the odds are heavily in favor of those 
who plan intelligently and well. That 
is why we urge you to give your 
future the same painstaking study and 
thought you would accord any diffi- 
cult engineering problem. We believe 
you will make a wise decision if you 
plan your engineering future with 
Bendix. And here is why: 

Bendix is one of the nation’s largest 
and most diversified engineering- 
research-manufacturing firms. The 
creative ability and ambition of 
Bendix engineers have contributed 


A thousand products “Condi 
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importantly to this growth. 

Then, too, Bendix is decentralized 
—with twenty-four semi-autonomous 
divisions located throughout the 
country. Nine of these have been 
created or acquired since 1950. They 
offer a broad range of opportunities 
for personal recognition and rapid 
advancement in a wide variety of 
interesting technical fields. 

Opportunities await the young engi- 
neer qualified in such diverse fields 
as electronics, electromechanics, ultra- 
sonics, systems, computers, automa- 
tion and controls, radar, nucleonics, 
combustion, air navigation, hydrau- 
lics, instrumentation, propulsion, 
metallurgy, communications, carbu- 


AVIATION CORPORATION 
Fisher Bldg., Detroit 2, Mich. 


AT BENDIX 


retion, solid state physics, aerophysics 
and structures. Working with the 
country’s leading engineers, you will 
have chances aplenty to develop your 
talents to the limits of your capability. 
Make it a “‘must” to meet the 
Bendix representatives when they visit 
your campus, or write today for fur- 
ther information concerning Bendix’ 
progressive personnel poficies, broad 
educational assistance program, and 
other personal benefits. See your 
college placement director or ad- 
dress your inquiry to Dr. Gerald A. 
Rosselot, Director of University 
and Scientific Relations, Bendix 
Aviation Corporation, 1106 Fisher 
Building, Detroit 2, Michigan. 


a million ideas 


Inquiring 
Minds 


No matter where your interests lie in the vast field of 
engineering, there’s a better-than-good chance you'll 
find your place in the sun with one of the 35 Divisions 
of General Motors. 


For these GM Divisions run the gamut of virtually 
every field of engineering and science—from engi- 
neering, designing and producing automobiles, 
trucks and hundreds of important industrial products 
to helping to solve the unknown challenges of the 
Space Age. 


Choosing an engineering career with GM means 


GENERAL MOTORS 


Personnel Staff, Detroit 2, Michigan 


GM positions now available in these fields for men Mecha 
holding Bachelors’, Masters’ and Doctors’ degrees: 


Metallurgical Engineering * Aeronautical Engineering * Ceramic Engineering 
Mathematics * Industrial Design * Physics * Chemistry 


TEAMMATES—Young engineer Warren Conner—B.S.M.E. 1956—teams up 
with Armand J. Bilitzke of GM Engineering Staff’s Transmission Develop- 
ment Group to test blade-shape models for torque converters. Mr. Bilitzke 
helped design flow table which is unique to the automotive industry. 


teaming up with some of the world’s finest engineer- 
ing and scientific brains. It means working in pleas- 
ant, modern surroundings such as GM’s fabulous 
Technical Center near Detroit, equipped with every 
conceivable research facility. 


Best of all, it means a future as big as you want to 
make it at GM’s 35 Divisions and 126 plants in 71 
cities and 19 states. A future in which your training, 
your inventive ability, your inquiring mind, your 
desire to get ahead will receive quick recognition and 
unlimited opportunities. 


You owe it to yourself to investigate the kind of future 
General Motors is offering young engineers. Make an 
appointment with the GM Representative next time 
he visits your campus or write: General Motors 
Corporation, Personnel Staff, Detroit 2, Michigan. 


nical Engineering * Electrical Engineering * Industrial Engineering 
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THE MAN* WITH KOPPERS 


“|... Versatility recognized” 


*Arthur Herman graduated from Johns Hopkins 
In 1955 and went to work immediately in the Metal 
Products Division of Koppers asa Design Engineer. 

In December of the same year, he was promoted 
to Supervising Engineer of the Design Section, 
where he found that Koppers offers truly challeng- 
ing problems in design engineering. 

Then, in September 1957, Art was transferred 
to the Coupling Sales Department as a Coupling 
Application Engineer. He is serving in that 
capacity now. 

An employment record alone is seldom descrip- 
tive of the opportunities and responsibilities many 
positions represent. For instance, Art was recently 
designated as Division Representative to investi- 
gate the potentialities of a new product developed 
by a European manufacturer. This assignment 
took him abroad. 

Art is particularly articulate about his job and 
the constant challenge it presents for him as an 
individual. 

“When I first started as a design engineer,” he 
said, “I didn’t realize the scope of activities in 
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which I’d be called on to participate. Sure, I had 
good theory and background for design engineering, 
but I had little concept of the problems of produc- 
tion, and even less familiarity with the techniques 
of sales or marketing. My work as an application 
engineer gets me into almost every phase of the 
business — development, production, marketing, 
finance, and so forth. 

“At Koppers I feel that I receive the necessary 
guidance to enable me to contribute fully to the 
Company’s activities. I am encouraged to make 
decisions. If these decisions involve factors with 
which I am not entirely familiar, I can rely on the 
judgment and experience of others working with 
me. At all times, I feel that I have real access to 
upper levels of management where my ideas have 
always been received thoughtfully and given full 
consideration. Now, I feel confident that I am 
doing a job for Koppers, and, what is equally 
important, that my associates and supervisors 
understand and appreciate it, too! I have found 
that through such methods as the Management 
Appraisal Program, Koppers makes every effort 
to recognize and reward good performance.” 

A lot of things could be said about Art Herman, 
and the career he found at Koppers. But as the 
manager to whom Art reports commented recently: 
“Art’s an able man ... we’re glad to have him. He 
is making a real contribution to the Company. 
All we in management can do is try our best to 
develop a man’s best qualities and, when he proves 
to have the versatility that Art has, to see that 
this versatility is recognized.” 

If you feel that this is the atmosphere in which 
you would most like to build your profession and 
mark your progress, write to the Manager of Man- 
power Planning, Koppers Company, Inc., Pitts- 
burgh 19, Pennsylvania or contact your College 
Placement Director. 
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hesearch and Advanced Developmen 


NEW APPROACH 
TO 


“OLD” MATERIALS 


By today’s standards, the “old” refractory 
metals are outdated. The ultimate in 
high-temperature studies of 10 years ago 

is several generations behind in terms 

of modern aircraft and missile development. 


Today’s material requirements surpass 
anything envisioned 10 short years ago. 
Molybdenum and beryllium, for example, 
are still exciting metals with much promise 
for space vehicles and ultra-high-speed 
aircraft. It now appears, however, that 
the full promise of such metals may 

be fulfilled when they are used, not alone, 
nor as alloys, but when combined 

with other materials to form totally new 
types of structural materials. 


Such a “marriage” of metals, ceramics 
and plastics is a promising approach to 
high-temperature problems that is being 
vigorously pursued at Avco. It opens 
new potential applications for many 
exotic combinations. 


These bold steps forward are possible 

at Avco, where materials research includes 
concurrent basic studies and applied 
research, plus developmental programs that 
extend through the solution of processing 
and testing problems. 


The search for new knowledge goes 

forward simultaneously with the creation of 
advanced technology at Avco’s Research 
and Advanced Development Division. The 
creative man, whether he is interested in 
basic studies or practical problems, finds his 
effort enhanced by the stimulus of 
interdisciplinary contact and feedback 

from other related fields. 


Research and Advanced Development is 
more than a descriptive title at Avco. 
It is a concept that promotes creativity. 


For information on unusual career : 
opportunities for exceptionally 

qualified scientists and engineers, 

write to: Dr. R. W. Johnston, 

Scientific and Technical Relations, 

Avco Research and Advanced Development Div.; 
201 Lowell Street, Wilmington, Mass. 


Engineering leadership—a bench mark at Alcoa 


In exciting new architectural developments . . . in the automotive in- 
dustry’s drive for the all-aluminum engine. . . in super conductors to 
meet the nation’s insatiable power demands, you'll find Aluminum 
Company of America in the forefront of technological advances. 
Alcoa produces and sells nearly one-half of the nation’s aluminum 
... conducts about three-quarters of all basic research on aluminum 
applications . . . maintains the world’s largest and most completely 
equipped light metals research center at New Kensington, Pennsyl- 
vania. 

To maintain this type of leadership, we need outstanding men, 
men with top backgrounds in both academics and extra-curricular 
activities. Men who are trained in the nation’s top schools . . . who 
understand and glory in the challenge of engineering . . . who know 
that therein lies the basis of a better tomorrow. Today, aluminum 
serves Virtually every area of our industrial, commercial and day-to- 
day lives. Yet its uses have only just begun to be exploited. Your 
challenge as an engineer lies in finding new applications, in bringing 
aluminum to its full potential as a servant of mankind. 

Whatever your specialty—metallurgical, mechanical, electrical, 
industrial, or any other type of engineering—whatever your interest 
—engineering, production, research, development or sales—there’s 
a clear-cut future for you at Alcoa. Write us today—just fill out the 
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coupon—for your copy of A Career For You With Alcoa. Or 
contact your campus placement director. 


Your Guide to the Best in Aluminum Value 


>\e CONIC ” 
is COA THEATRE 


Exciting Adventure, Alternate Monday Evenings 


Please send a copy of A Career For You With Alcoa. 


Aluminum Company of America 
1825 Alcoa Building 
Pittsburgh 19, Pennsylvania 


NAME__ 
STREET ADDRESS 
CITY AND STALE 


COLLEGE _ Ae DEGREE 
DATE OF GRADUATION ____ 
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It takes engineering skill to design, build and operate the generating facilities of a 
growing electric power system. The first four units of the Oak Creek power plant 
(above) have increased system capacity by 500,000 kilowatts since 1953. A fifth 
unit, now under construction, will be rated at 250,000 kilowatts. It will operate with 
steam pressure at 2400 psig and with throttle temperature of 1050° F. The Com- 
pany’s policy of doing its own design and development work is responsible for the 
many innovations incorporated in the Oak Creek plant. 


We’re looking for men with qualities like these! 


Excellent job opportunities at Wisconsin Electric Power Com- | 
pany are waiting for young engineers of outstanding skill, 
foresight, imagination and judgment. 


At Wisconsin Electric Power Company you will have a 
chance to use your engineering skills in a wide variety of 
fields — electrical, mechanical, civil, chemical, statistical, re- 
search, sales, administrative, etc. 


Demands for our services are so great that our current ex- 
pansion program anticipates the doubling of our facilities 
within a 10 year period. We invite you to grow with us. What- 
ever your work may be, it will be worthy of achievement and 
will bring with it the material rewards which accompany 
success. 


WISCONSIN ELECTRIC POWER COMPANY SYSTEM 


Wisconsin Electric Power Co. Wisconsin Michigan Power Co. Wisconsin Natural Gas Co. 
Milwaukee, Wis. Appleton, Wis. Racine, Wis. 
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Why Lockheed — 


Lockheed’s leadership in aircraft is continuing in missiles. The Missile 
Systems Division is one of the largest in the industry and its reputation 
is attested by the number of high-priority, long-term projects it holds: 
the Polaris IRBM, Earth Satellite, Kingfisher (Q-5) and the X-7. 

To carry out such complex projects, the frontiers of technology in all 
areas must be expanded. Lockheed’s laboratories at Sunnyvale and 

Palo Alto, California, provide the most advanced equipment for research 
and development, including complete test facilities and one of the 

most up-to-date computing centers in the nation. Employee benefits 

are among the best in the industry. 

For those who qualify and desire to continue their education, the 
Graduate Study Program enables them to obtain M.S. or Ph.D degrees 
at Stanford or the University of California, while employed in their 
chosen fields at Lockheed. 

Lockheed Missile Systems Division was recently honored at the first 
National Missile Industry Conference as “the organization that 
contributed most in the past year to the development of the art of 
missiles and astronautics:’ 

For additional information, write Mr. R. C. Beverstock, College 
Relations Director, Lockheed Missile Systems Division, 

Sunnyvale , California. 


Lockheed ih MISSILE SYSTEMS DIVISION 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, VANDENBERG AFB, CALIFORNIA 
CAPE CANAVERAL, FLORIDA «© ALAMOGORDO, NEW MEXICO 
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Alfred North Whitehead...on the passion for discovery 


“Disinterested scientific curiosity is a passion for 
an ordered intellectual vision of the connection of 
events. But the goal of such curiosity is the 
marriage of action to thought. This essential inter- 
vention of action even in abstract science is often 
overlooked. No man of science wants merely to 
know. He acquires knowledge to appease his 


passion for discovery. He does not discover in order 
to know, he knows in order to discover. The pleas- 
ure which art and science can give to toil is the 
enjoyment which arises from successfully directed 
intention. Also it is the same pleasure which is 
yielded to the scientist and to the artist.” 

—The Aims of Education, 1917 


THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 


A nonprofit organization engaged in research on problems related to national security and the public interest 
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‘rom the Editor’s Desk .. . 


Creativeness .. . 


Harsh though it may sound, there is considerable truth to the claim that the average 
engineering graduate is less creative than a high-school art student. Before arrogantly con- 


signing such critics to the fiery nether-regions, perhaps it would be wise to examine the state- 
ment. 


In living up to the label “profession” which has been appended to engineering in the 
last few years, most intellectually honest designers have attempied truly creative solutions to 
problems confronting them. New problems have been attacked vigorously, often yielding in- 
sights into truly fresh fields. Old turn-the-crank solutions have been by-passed, resulting in 
simpler, more satisfactory approaches. And into this fertile field parades a yearly crop of un- 
suitable graduates, who must be retained. Tim2 is lost. Money is lost. Enthusiasm is dulled by 
the necessary task of unlearning and relearning. Why this waste of technological talent? 


Unfortunately, there is no simple answer. In truth, the fault lies not only with the 
schools, but the students and industry as well. 


Most engineering instructors have attempted creative courses, much to their credit. To 
their discredit, many have abandoned them. Such a course is more difficult to teach, requires 
more preparation, and less dependence on ‘the book.” Certainly, the basic theoretical courses 
will of necessity remain dependent on memorization of concepts. But for the more advanced 
courses, the design classes, why the migration away from creativity in the direction of the engi- 
neer’s crutch, the handbook? 


Those who have tried to teach creative courses have been turning aside for two factors 
other than their personal nature. Avidly as many students view such courses, a group, estimated 
by several instructors as 25% of the students, are violently opposed to the more imaginative, 
greater demands of the creative course. This highly vocal minority of sniping malcontents pro- 
test, as far as to the dean, that they came to learn formulae. 


These people are not engineers, and never will be. The job which they envision is best 
done by a high-school technician, who puts these measurements into that formula and finds the 
part on page 82 of the handbook that most closely fits. 


Industry contributes its share, too. Som2 harrassed chief engineers are much happier 
with a “conventional” design; it’s easier to check, the shop knows how to make it, and there 
are no “bugs” to be eliminated in testing. This brand of inertia is fast disappearing, for 
atomic power, HF, and astrophysics don’t fit the old formulae. There isn’t too much market for 
hand cranks on automobiles any more, even though we always used to have them... 


When the engineering student finally realizes the need for independent thinking on a 
problem, he will ask for creative courses. Only then will his education prepare him for more 
than a draftsman’s job. 


—D.E.L. 
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The Martin B-61 Matador stands in front of one of the huge parking lots 
with a University of Colorado building in the background. 


ECMA : 1958 


THE ENGINEERING COLLEGE MAGAZINES ASSOCIATED CONVENTION 


At 8 am., the twin-enginned Beech- 
craft roared down the runway. Univer- 
sity Charter Pilot Bob Ayers eased back 
the stick; the plane lifted, circled the 
field, and headed west. Technograph 
was on its way to Colorado. 

So began the 1958 Engineering Col- 
lege Magazines Associated convention. 
The ECMA, through its regular activi- 
ties and yearly meeting, helps raise the 
standards of all member college engi- 
neering magazines. 
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AT BOULDER, COLORADO 


(Photos by Dave Yates) 


This year, as the convention was held 
in Boulder, Colorado, the staff decided 
to charter a plane at University Airport 
and make the trip by air. Flying saved 
valuable time, not only for the four 
staffers who made the trip, but also for 
Dr. Theodore Peterson, Dean of the 
College of Journalism and Communica- 
tions, and 1956-58 Critic of ECMA, 
and Prof. Robert W. Bohl, Techno- 
graph advisor, and 1956-58 Chairman of 
ECMA. 


Following an early lunch in Topeka, — 
Kansas, and a quiet flight into Boulder’s — 
mile-high airport, the delegation regis- 
tered at the University of Colorado’s 
beautiful Memorial Union Building. 

A buffet supper was followed by as 
talk and demonstration on unusual ap-— 
proaches to journalistic photography, — 
and the remainder of the evening in re- 
newing old acquaintances and “talking 
shop.” 

(Continued on Page 34) 
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Al THERIGHT.... 3) « 


Dr. George Gamow, author 
of “The Universe and Dr. Ein- 
stein, One, Two, Three Infinity,” 
and other works, talks with Dr. 
Theodore Peterson, Dean of the 
College of Journalism at the U 
of |, and ECMA Critic. 


Ae a 


The Technograph delegation 
in front of their chartered Twin 
Beechcraft: Dennis Lantz, Editor; 
Roger Harrison, Business Man- 
ager; James Gill, Production 
Manager; Donna Zverow, 1957- 
58 Feature Editor; Bob Ayers, 
pilot; Dave Yates, Photography 
Director; and Pat Gaganidze, 
1957-58 Editor, in his Triumph 
Roadster. 


Bee hes 
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AMPS + ATOMS = PLASMA 


ADVANCED RESEARCH ON PLASMA JETS IN THE AERONAUTICAL 


Late in 1956, the Aeronautical En- 
gineering Department undertook the 
project to develop methods of simulat- 
ing re-entry conditions for hypersonic 
glide vehicles and earth satellites. The 
project was to aid in development of 
nose cones and vehicle bodies capable 
of standing the re-entry stresses, and so 
aid in bringing about man’s conquest of 
space. 

Simulating conditions of re-entry was 
no easy job. A satellite or glide vehicle 
returning to the denser atmosphere of 
the earth encounters temperatures high- 
er than those of the sun’s surface 
6000°K, and far beyond the melting 
point of any known material. This re- 
entry temperature is far hotter than any 
chemical reaction. Shock tubes, in which 
shock waves travel down a tube and 
over the test model, create the neces- 
sary temperatures, but for only a frac- 
tion of a second. Vo fully simulate the 
re-entry conditions, the temperature 
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ENGINERING DEPARTMENT 


by George Carruthers 


must be maintained for periods of up 
to several minutes, so the researchers 
turned to a device known as the plasma 
jet. 

The plasma jet generator, which was 
invented by H. Gerdein, of Germany, 
in the 1920’s has become of importance 
to scientists only very recently. The 
plasma generator is a type of electric 
arc device which is capable of producing 
temperatures as much as 20,000°K 
(three times the temperatures of the 
sun) for several minutes at a time. 

In an ordinary electric arc, between 
two carbon rods, the maximum temper- 
ature is about 3500-4000°K, regardless 
of power input. Using higher voltages 
only suceeds in making the arc longer, 
using higher amperages only makes it 
perce! 

In a plasma generator, however, the 
arc is “squeezed” or confined to a very 
small space by means of a fluid, such as 
water or helium. This causes the arc 


to be much hotter than it would be if 
unconfined. At the high temperatures 
present in the arc, the gas or water 
molecules are heated so greatly that the 
electrons are stripped from the atoms, 
creating a mixture of positive ions and 
free electrons which is known as a 
plasma. This plasma is then exhausted 


thru a hole in one of the graphite elec- 


trodes, forming a plasma jet. 

The team of researchers, under the 
leadership of Mr. Clive G. Whitten- 
bury, research associate of the Aero. 
Department, then undertook construc- 
tion of their first plasma jet generator. 
It was of the water-vortex type, in 
which water was circulated inside the 
plasma jet chamber to produce a “‘whirl- 
pool” around the arc, which acted to 
confine the arc and to produce material 
for the plsama jet. However, this plas- 
ma generator could be run for only a 
few seconds before it was necessary to 
replace the electrodes because of elec- 
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trod evaporization at this high tempera- 
ture. This led to design and construc- 
‘tion of a second generator, in which the 
electrodes are cooled. The anode (posi- 
tive electrode) consists of copper and is 
water cooled. The graphite cathode is 
cooled by transpiration cooling—a meth- 
od in which gas is forced through the 
‘porous graphite, cooling it and at the 
same time providing material for the 
plasma. Using transpiration and water 
cooling, the new plasma jet generator 
can run for more than twelve minutes 
at a time before new electrodes are 
needed. 


_ The plasma jet is operated on current 
from an arc welding generator. Using 
10 kilowatts of electrical energy, it can 
produce temperatures as high as 13,- 
(000°K, and even more with higher 
power input. 


At present, the efforts of the research 
team are directed at fully understand- 
‘ing the characteristics of the plasma jet 
and the processes going on inside it. 
Later, their efforts will branch off into 
hypersonic research starting with a hy- 
personic wind tunnel using the plasma 
jet as the source of the hypersonic 
flow. At present the tunnel is still in the 
design phase. It will be used mainly 
for research on hypersonic glide re-entry 
of rockets, because the nose cone enters 
the atmosphere at such a high angle 
that pressures vary greatly and become 
a very important factor in the effects 
of the flight on the nose cone. The plas- 
ma jet operates at ordinary atmospheric 
pressure, and so can be used to simulate 
glide re-entries in which the pressure 
remains fairly constant due to the very 
slight angle of entry. 

Later, if things go well, the Aero- 
nautical Engineering Department could 
possibly construct a larger hypersonic 
tunnel using a 100-kw plasma genera- 
tor. “However, this is by no means cer- 
tain, and depends on a large number of 
factors,” says Mr. Whittenbury. 


Elsewhere in the United States, other 
groups are also working on plasma Jet 
devices for simulating re-entry condi- 
tions. These groups include NACA, 
Purdue, and General Electric. At GE, 
the free world’s largest plasma jet 1s 
now in operation. It uses 15,000 kw of 
three-phase alternating current, with air 
as the working fluid, and produces tem- 
peratures of 14,000°K. It is used for 
nose-cone re-entry testing. 


However, plasma jets have another 
use that is even more closely connected 
with the conquest of space. They are 
very promising as a possible propulsion 
source for interplanetary spaceships. 

In November of 1957, shortly after 
the launching of Sputnik II, the Chica- 


go Rocket Society undertook a study of 
(Continued on Page 32) 
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Cutaway view of second U of | Plasma Jet 


View of second U of | Plasma Jet hooked up to supply lines ready to operate 
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NAVY PIER A COLLEGE? 


After the war the number of service- 
men seeking an education under the 
G. I. Bill and the increasing number 
of high school graduates produced a 
problem. The University of Illinois at 
Urbana expected an enrollment of 23,- 
000 students, 8,000 over their capacity 
at that time. A branch of the Univer- 
sity in Chicago seemed to be the only 
solution to the problem. Navy Pier 
seemed the logical temporary site. 


“That warehouse isn’t fit for class- 
rooms!” “Warehouse?” ‘‘Navy?’’ 
“What is this proposed site?” “These 
were only a few of the comments that 
must have been heard. Was it fit for 
classrooms? This is our problem. 


On February 7, 1912, the Mayor of 
Chicago, Carter Harrison, was given a 
detailed proposal for Municipal Pier 
No. 2. Whatever great things he did 
see for this project could not have in- 
cluded the contribution it would make 
to the education of the young men and 
women living in the Chicago area. 


‘Two months later, the necessary bond 
issue of five million dollars was ap- 
proved. The construction of the pier 
began in 1914. Within two years the 
project was completed at a cost less 
than estimated. 


The pier, constructed of steel, con- 
crete, and glass, stretches 3000 feet east- 
ward into Lake Michigan from the foot 
of Grand Avenue. It is possibly the 
longest structure of its kind in the 
world. 20,000 Oregon timber pilings 
form its supports. At the extreme west 
end is a head house. I’win double decked 
freight and passenger houses run from 
the head house in an eastern direction 
for 2340 feet. The rest of the pier is 
made up of a recreation area including 
a terminal building, concert hall seating 
3500, and a shelter building to connect 
them. The whole pier is 292 feet wide. 


THE BEST YEARS 


The years 1918 to 1930 were the 
pier’s best. During the summers, plays 
and concerts were held in the recrea- 
tion area. While adults had a dance 
floor, there was a playground with a 
“Coney Island” atmosphere for the 
younger set. 


On October 25, 1931, the name of 
the pier was changed from Municipal 
Pier to Navy Pier to honor all the men 
who had served in the Navy during 


World War I. 


Then the recreational activities of the 
pier began to decline. The pier, how- 
ever, was fast becoming a center of busi- 
ness conventions that netted millions of 
dollars in trade. 

(Continued on Page 53) 
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at Navy Pier in Chicago 


Reported by the UIC Technograph Staff 
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The Expanding Building Needs of the University of Illinois 


by Dave Penniman 


In July of 1957 the President’s Committee on Educa- 
tion Beyond the High School published it’s second report. 
In this report was stated a problem which will effect gener- 
ations to come. But of more immediate importance, the prob- 
lem will affect us as students now. The president’s commit- 
tee stated the problem as “Our colleges and schools are ex- 
pected by the American public to perform something close 
to a miracle in the next ten to fifteen years. They are called 
upon to provide education of a continually improving qual- 
ity to a far larger number of students—at least six million 
by 1970 compared to three million now 

... But our institutions of higher learning, despite their 
remarkable achievements in the past, are in no shape today 
to meet the challenge. Their resources are already strained ; 
their quality standards are even now in jeopardy, and their 
projected plans fall far short of the indicated need.” 


Above are the two units of the new Physics Building, 
the first unit of which is now under construction, and a 
residence unit planned for the near future. 


The University of Illinois realizes that the building pace 
considered normal in the past must be increased significant- 
ly if the needs of 1960 are to be met. The question being 
asked at this time is not whether more buildings are needed 
but rather how many? The biggest question in the minds 
of educators and taxpayers is how are these buildings to be 
financed? In the past the General Assembly made biennial 
appropriations from the tax income of the state. Because 
of the increasing needs of institutions in the next few years 
an alternate plan was suggested by the General Assembly 
and was voted on in the November election. 

Regardless of the method of financing, the need for ex- 
pansion is very evident. In the Biennium Report for 1959- 
1960 the University of Illinois listed scores of improvements 
not only to prepare for the future but to catch up with the 
past. The last program adequate to the University’s build- 


Below is a view of the new Fine Arts Complex, now 
under construction on the northeast corner of Peabody 
Drive and Fourth Street. 
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Above is a sketch of the Electrical Engineering Building made in 1947 showing the addition to be placed 
on the single-story structure to the north of the building. 


ing needs occured during the 1920's. Since then the nation 
has passed through a depression, a world war, and numerous 
other crises which necessitated the concentration of the na- 
tion and the state in directions other than higher education 
problems. But now the problem can no longer be overlooked. 
An estimate of the U. of I. enrollment growth in the next 
ten years from the University of Illinois brochure Regutre- 
ments For Buildings and Land—1959-1960 show 


1961 1963 1969 
Wrbana-Champaign <...2..-.-.2:- 20,500 21,500 32,000 
Chicago Undergraduate _........ 4,500 6,000 20,000 
@hicago™ Professional ....--2.:.2: 2,000 2,300 2,700 
27,000 29,800 54,700 


In correlation with the preceding table the following 
from the Memorandum on Future Programs published by 
the College of Engineering may be of more interest to engi- 
neers. 

Engineering Enrollment at Urbana 


Undergrad Grad Total 
1951 1822 495 2317 
1957 3795 120 4475 
1969 7500 1400 8900 


This table, based on present trends, implies that the en- 
gineering enrollment will double in the next ten years. The 
long range enrollment predictions made for Engineering in 
1953 have been surprisingly accurate. If trends do not 
fluctuate to a great extent these will also be as accurate. 

In addition to merely making room for the increased en- 
rollment, the University must also keep pace with the new 
developments in the fields of Nuclear Engineering, Space 
Science and Technology, Solid State Physics, Digital and 
Analog Computers, Automation and others. Future pro- 
grams must therefore provide study in these fast expanding 
fields. 


Teaching staffs must be taken as a primary considera- 
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tion. It is estimated that by 1969 the College of Engineering 
will require nearly 600 full-time equivalent teaching staff. 
This is an increase of almost 300 over the present staff. 
Also additional administrative and research staff must be 
obtained. In order to attract the necessary teaching person- 
nel an outstanding and progressive program in education 
must be maintained. 

The building program for the next ten years at the Uni- 
versity of Illinois’ College of Engineering details an ex- 
penditure in excess of 18 million dollars. 


1969-61 


Completion of Ist stage Physics Building $ 280,000 

2nd stage Physics Building 3,140,000 

Addition to Electrical Engineering Building 2,300,000 
5,920,000 

1961-63 

Aeronautical Engineering, Ist stage $ 600,000 

Civil Engineering, Ist stage 4,000,000 


$ 4,600,000 
1963-69 
Addition to Talbot Laboratory, Nuclear 
Engineering, Hydraulic Engineering Lab. 
Additional space to Civil Engineering, 
Mechanical Engineering, and Aeronautical 
Engineering. Fireproof Library and 
Engineering Administration space 


$ 4,700,000 
1959-69 
Proportionate part of University funds 
for Land Acquisition, Planning, Matching, 
and Building Remodeling and Rehabilitation 


$ 3,100,000 


‘stimated Total at Urbana-Champaign 


for College of Engineering 1959-69 
(Continued on Page 42) 


$18,300,000 
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FOR STUDY AT HARVARD, 
M.1.T. AND CALTECH 
IN 1959-60 


The Raytheon Graduate Program has been established 
to contribute to the technical development of scientists 
and engineers at Raytheon. It provides the opportunity 
to selected persons employed by Raytheon, who are 
accepted as graduate students by Harvard University, 
Massachusetts Institute of Technology and California 
Institute of Technology, to pursue at Raytheon’s ex- 
pense, regular courses of study leading to a master’s 
or doctor’s degree in science or engineering in the institu- 
tion of their choice. 


The Program requires, in general, two or three semesters 
of study, depending on circumstances, with the summer 
months spent in the Company’s research, engineering, or 
manufacturing divisions. It includes full tuition, fees, 
book allowances and a salary while at school. Students 
are eligible for health, accident, retirement and life insur- 
ance benefits, annual vacation and other privileges of 
full-time Raytheon employees. 


To be considered for the Program, applicants must have 
a bachelor’s degree in science or engineering, and should 
have outstanding student records, show technical prom- 
ise, and possess mature personal characteristics. They 
may apply for admission to the Program in anticipation 
of becoming employees of Raytheon. 


YOU ARE INVITED TO ADDRESS YOUR INQUIRY 
to Dr. Ivan A. Getting, Vice President, Engineering 
and Research, outlining your technical background, 
academic record, school preference, and field of interest, 
prior to December 1, 1958. 


RAYTHEON MANUFACTURING COMPANY, Waltham 54, Mass. 
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ADVANCED DEGREES 


can be earned while a full- 
time employee of ConvaIR- 
POMONA. Salaries and benefits 
compare with the highest in 
private industry anywhere. 
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PROMOTION FROM WITHIN 


assures you of continuing 
evaluation of capabilities and 
the swiftest possible advance- 
ment in this constantly 
expanding organization. 


S CONVAIR 


POMONA, CALIFORNIA 
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PROFESSIONAL ENVIRONMENT 


CONVAIR-POMONA is housed 
in the newest kind of air- 
conditioned plant. Research 
and Development facilities 
manned by “name” experts. 
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CALIFORNIA LIVING 


close to mountains, deserf, 
seashore. Modern homes with 
swimming pools are within 
easy price range. Year-round 
outdoor sports and recreation. 


If YOU are graduating in Engineering 
or the Sciences, you owe it to yourself 
to investigate the career 

advantages of becoming a 


CONVAIR 
MISSILES 


MAN 


CONVAIR-POMONA in Southern 
California is the first fully-integrated mis- 
sile plant in the U.S. Here the Navy’s 
TERRIER supersonic missile is designed and 
built. You, as a graduate engineer or science 
major, can build an outstanding career in 
electronics and missiles systems at CONVAIR- 
POMONA. You will work with the most mod- 
ern electronic equipment known. Better 
yet, you will work with the kind of friendly, 
informed engineer-scientist groups that are 
pacing the advance into outer space. And 
you will live where the climate and oppor- 
tunities for spacious living and outdoor 
recreation are unsurpassed in America. 


SEND RESUME FOR COMPLETE 


INFORMATION TO: 
ENGINEERING PERSONNEE DEPT. 7-A 
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A DIVISION OF GENERAL DYNAMICS CORPORATION 
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Energy conversion is our business 


NOVEMBER, 1958 


what Is 


energy? 


A match burning? 
A solar flare? 


Is energy really conserved or were 
Joule, Helmholtz, Mayer and Max- 
well only partly right? 


Is the Phoenix concept of cyclical 
energy valid? 


An accurate definition of energy 
is important to Allison because 
energy conversion is our business-— 
and we have a deep and continuing 
interest in energy in all its forms. 


Basic to our business is an intimate 
knowledge of every form of energy 
—solar, nuclear, thermal, chemical, 
mass, magnetic, electrical, mechan- 
ical and radiant. We search for 
this knowledge to increase the 
effectiveness with which we accom- 
plish our mission-exploring the 
needs of present and future flight 


and space propulsion systems. 


Want to know about YOUR opportunities on 
les the Allison Engineering Team? Write: Mr.R.C. 
ere Smith, College Relations, Personne! Dept. 


LLISON 


Division of General Motors, 


of ean Ye Indianapolis, Indiana 
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That lively lass pulling on her 
skates is Trish Holly, of Farm- 
ington, Illinois. Her courses in 
Elementary Education usually 
keep her south of Green Street, 
but she likes engineers out of 
their native habitat, too. A 5/5”, 
120 |b. freshman, she plans to 
teach when she’s through at the 
U of I, and considers kindergar- 
ten a likely bet. Not all her time 
is spent with the younger set, 
for you'd possibly find her 
bowling, playing ping-pong, or 


roller skating. 


For spectator sports, she picks 
college football, and loves to 
watch. Her major interest, 
though, is music, and besides 
listening, she sings and plays 
the piano. Her choice in mood 
music is George Shearing, or 


maybe Roger Williams. 


Numerically, this brown- 
haired miss scales 35-23-35, 
and is unattached. LAR isn’t far 
from here, so why not call ext. 
633 and wander over some 


time? 
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ISOLATION—Ten square miles comprise the site of 
Pratt & Whitney Aircraft’s new Florida Research and 
Development Center. Experimental shops and offices 
covering some 17 acres are in the foreground, while the 
tests areas, barely visible in upper left, lie four miles in 
the background. 


PRAT? @ WAITNEY AIRCRAF Fs 


Pain Basch Gourts 


LOCATION—The new Center is located at United, 
Florida, midway between West Palm Beach and Lake 
Okeechobee, in the upper Everglades area. It is almost 
surrounded by a wildlife sanctuary. Most employees live 
in the cities and towns along the east coast of Florida, 
driving to the Center on excellent new highways. 


DEVELOPMENT CENTER... 


\nother Unmatched Engineering Facility to 
\dvance Propulsion Systems of the Future 


uture aircraft and missiles may require propulsion 
rstems far different from those in wide use today 
- different in size, power output, appearance, and 
arhaps even in the basic method of utilizing energy. 
To probe the propulsion future . . . and to build 
id test greatly advanced propulsion systems for 
yming generations of flight vehicles, Pratt & 
Thitney Aircraft is now operating its new Florida 
esearch and Development Center. This facility 
ipplements Pratt & Whitney’s main research and 
2velopment installations in Connecticut. 

The new Florida Center, financed and built by 
ratt & Whitney Aircraft, is unique in America’s 
r industry. Here a completely air-conditioned 
ant with 17 acres under roof is specially designed 
1d equipped for the development of new power 


plants of virtually any type. Testing is handled in 
special isolated areas; the nearest is four miles 
from the plant and many miles from any inhabited 
area. The new Center can be greatly expanded on 
its 10-square-mile site. Continued isolation is in- 
sured by a vast wildlife sanctuary in which the 
Center is located. 

Of the many people employed at the Center to- 
day, about half are scientists, engineers and highly 
trained technicians. By late next year, the total 
number is expected to be almost doubled. 

The new Florida Research and Development 
Center is one more reason why Pratt & Whitney 
Aircraft is able to continue producing the world’s 
best aircraft propulsion systems . . . in whatever 
form they take. 


For further information regarding an engineering career at 
Pratt & Whitney Aircraft, contact your college placement officer. 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 


CONNECTICUT OPERATIONS — East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER — United, Florida 
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Edited by James Gill 


Super Refactories 


One of mankind’s earliest building 
materials, bricks made out of clay, has 
been modernized and_ streamlined to 
handle some of the toughest jobs in 
modern industry, according to a paper 
delivered at the annual meeting of The 
American Society of Mechanical Engi- 
neers in New York. 

Bricks made, not of natural clay, 
but of man-made minerals such as sili- 
con carbide, aluminum oxide, and mul- 
lite, are resisting acids in industrial 
plants, withstanding the pounding of 
2800 tons of sliding coke each day and 
taking on other chores too rough for 
even the best metal alloys. 

The paper, written by Roy W. 
Brown of the Carborundum Company, 
described a class of materials known 
technically as inorganic non-metallics, 
but called by engineers, “super refrac- 
tories.’ Many of these materials, were 
originally developed to serve as refrac- 
tory (heat resistant) linings in blast 
furnaces and similar hot spots. Now, 
however, new uses are being found. 

One group of these super refactories, 
said Mr. Brown, can be melted in an 
electric furnace and poured into a mold 
of the desired shape, in the same way 
that molten metals are cast. This process 
permits the manufacture of such items 
as pipe, rollers, pump covers and other 
shapes. 

A typical application of the man- 
made materials noted by the author was 
in the form of a roller submerged in a 
bath of molten aluminum to hold down 
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strands of wire being pulled through 
the bath. Cast iron rollers dissolved and 
contaminated the aluminum within a 
matter of a few hours, while silicon 


carbide rolls lasted for three to six 
weeks. 

Advantages of using super refrac- 
tories in rocket nozzles, where they 


would be exposed to sudden changes of 
temperature and corrosive gases were 
also noted by the author. 


Beryl is Campbell’s Heroine 


The unsung heroine in Donald 
Campbell’s recent dash across Lake 
Coniston, England, in the hydroplane 
Bluebird K7 to set a new world speed 
record of 248.62 miles an hour, was a 
jet engine named Beryl. 

Despite her young and winning ways 
Beryl is no chicken. Manufactured by 
Metropolitan-Vickers, she is one of Bri- 
tain’s pioneer jet-aircraft turbine en- 


gines, an old-timer dating from the 
1940’s. The Beryl develops a_ static 


thrust of 4000 pounds and weighs al- 
most a ton. 

Donald Campbell, with an assist from 
3eryl, first broke the record in his Blue- 
bird with a speed of 202.32 m.p.h. in 
July, 1955. Since then, he has stepped 
up his pace regularly, chalking up a new 
record for non-propeller-driven boats 
each time out. Immediately following 
his record-breaking run this month, 
Campbell set new goals for himself and 
his jet hydroplane—275 m.p.h. next 
year and 300 m.p.h. in 1960. Camp- 
bell’s history to date would indicate he 
and the Bluebird will meet those goals. 


Ghost Satellite 


A “ghost satellite’ may be the source 
of unidentified signals from space being 
reported by radio listening posts, Dr. 
K. C. Yeh of the University of Illinois 
suggested today. 

“The ghost effect results,” he said, 
“when signals are sent out by a satel- 
lite in space over the antipodes, the 
spot on the other side of the earth di- 
rectly under the listening station. 

“Radio waves coming around the 
earth from all directions then reach the 
station at the same time, reinforcing 
each other and producing a signal suf- 
ficiently strong to be detected.” 

Such “ghost”? signals have been re- 
corded by the University of Illinois 
listening station, set up immediately on 
the launching of Sputnik I. 


Frequency of reported unidentified 
signals is the same as those of Sputnik 
III, which is circling the earth every 
1% hours. 

Dr. Yeh came to Illinois during the 
past summer from Stanford University 
to be associated with the satellite- iono- 
sphere research project sponsored joint- 
ly by the electrical engineering research 
laboratory and University Observatory. 


Motels to Country Clubs 


Swimming pools and tennis courts on 
the drawing boards of 27 University 
of Illinois architecture seniors are not 
midwinter daydreams but down-to- 
earth solutions of problems on which 
they are working in their final semester 
as undergraduates. 


Two major thesis projects have been 
selected for the February architecture 
graduates—a motel and restaurant and 
a golf club, both theoretical but de- 
signed for construction on real sites in 
the vicinity of the University. Local 
“clients” have cooperated in determin- 
ing specifications. 

Under Prof. Granville S. Keith, 13 
seniors are each designing a motel of 
64 sleeping units with restaurant, cock- 
tail lounge, gift shop, swimming, ten- 
nis, boating, and “other profitable ven- 
tures” to serve both travelers and local 
residents. Proposed site is west of Mat- 
tis Avenue on Route 10. 

Prof. Elmer Love’s students are 
working on new “‘dream”’ facilities for 
Champaign Country Club will include 
enlarged lounges, dining areas, bar and 
grill, locker rooms, bath house, swim- 
ming pool, and other features. Because 
site expansion is not possible, alterations 
of the golf course must be kept to a 
minimum. 

Each senior will prepare a model of 
his design for the site and make a formal 
presentation of his solution at the, end 
of the semester. : 


(Continued on Page 49) 
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“8:30 a.m. I’m at my desk applying a new method for over- 
coming interference on Pittsburgh’s mobile radio channels. It 
involves operating inactive channels on reduced power.” 


“1:30 p.m. After lunch, I take a company car out to the 
transmitter tower site. Here I check wiring and explain our 
plan to one of our mobile radio maintenance men.” 


\ ‘ 
“Final phase. The operational test is made from an actual 
mobile radio unit. I’ll make test calls and monitor the chan- 
nels from various points within the Pittsburgh area.” 
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“IT like my job. Here's why.’ 


ROBERT H. SWISHER, B.S.E.E., GROVE CITY COLLEGE, ’54, SAYS: 


a 


“Tm a radio transmission engineer for Bell Telephone 
Company of Pennsylvania. My work is interesting and 
full of variety, and I get all the responsibility I can 

handle. Have a look at today’s assignment, for example 

—and see for yourself.” 


ca 


“10:45 a.m. Before any modifications can be made, it’s impor- 


tant that I check apparatus and wiring options. That’s what 
I’m doing here at the Remote Control Terminal equipment.” 


“3:15 p.m. I review my proposed modifications of auxiliary 
control circuits with Supervisor Sid Graul. Now Ill prepare 
work orders, and next week we'll make operational tests.” 


“See what I mean? I really get to ‘carry the ball.’ 
Soon [ll be taking a special course in advanced elec- 
tronics at Bell Labs—a great opportunity. As I said 
—I like my job.” 


Like Bob Swisher, you may find a bright engi- 
neering future with the Bell Telephone Companies. 
Talk with the Bell interviewer when he visits your 
campus. And read the Bell Telephone booklet on 
file in your Placement Office. 


BELL TELEPHONE COMPANIES 


PLASMA JET, continued 


—— PROPELLANT TANK 
(mg O PAINTED ) 


PLASMA ROCKET MOTOR 
ONE MILE 


POWER CABLES 
R CONNECTING 
DEVICE 


HEAT EXCHANGER 
& TURBO GENERATOR 
SECTION 


PIPES 2 DAMPING RoDdDs 


SCALE: 
ee = 20’ 


UNSHIELDED MOLTEN-CoRE REACTOR 
ClLiTHium- 7% + PLUTONIUM ALLOY, ) 
Distance (one MILE) FROM REACTOR 
TO CREW SECTION PROTECTS CREW 


FROM pEeArLY R ADIATION, 


Above is an envisioned space ship using atomic 
power to produce electricity, and a plasma jet 
running on this electricity to produce the needed 
thrust. The distance between the atomic pile and 
the crew quarters relieves a need for shielding. 
Such a vehicle would be assembled in space, 
and never land on a planet. 

On the opposite page is another proposed craft 
using a plasma jet for thrust. It uses solar bat- 
teries as a power supply, and would be for use 
within the inner solar system, where radiation 
is sufficient for power. 


Plan YOUR FUTURE with 
“als 


BACK OF FRICK EQUIPMENT STANDS OVER 100 
YEARS’ EXPERIENCE IN ENGINEERING, 75 YEARS’ 


EXPERIENCE IN REFRIGERATION, AND 50 YEARS’ IN 
AIR CONDITIONING. 


(Continued from Page 17) 


new and radical methods of spaceship 
propulsion, such as plasma jets, ion rock- 
ets, free-radical fuels, and others. 

In an ordinary chemical rocket, fuel 
is burned with an oxidizer to produce 
hot gases, which exhaust through a noz- 
zle to produce thrust. The “‘fuel econo- 
my” of a rocket, technically known as 
“specific impulse,” is the factor govern- 


ECLIPSE COMPRESSORS HEAVY-DUTY COMPRESSORS 


We offer an 18-month training course to col- 
lege graduates in Mechanical Engineering. Get 
details of this practical training course now, and 
prepare yourself for a career in the field of com- 
mercial and industrial refrigeration. 

Ask for Bulletin 412. 


SZ 


ing how fast a rocket can travel with 
a given weight of fuel, and is expressed 
in pounds of thrust per pound of fuel 
load. This is directly proportional to the 
square root of the Kelvin temperature, 
and inversely proportional to the square 
root of the molecular weight. 
Therefore, maximum specific impulse 
demands the highest possible tempera- 
ture and the lowest possible molecular 
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CABLE 


RLASMA=TET ROCKET 
MOTOR 


FRAME WORK 


weight of the exhaust gas. Chemical 
rockets are deficient on both counts. The 
maximum temperature obtainable by 
any chemical reaction is about 5500°K. 
Not only that, but the molecular weight 
cannot be less than a certain limit be- 
cause the gas molecules must contain 
atoms of the oxidizer. These all have 
high atomic weights, of which oxygen 
is the lightest and most common, with 
an atomic weight of 16. 

Atomic rockets work on a principle 
of heating a gas to a high temperature 
by passing it through an atomic reactor, 
and then out through a nozzle to pro- 
duce thrust. Atomic rockets show an 
immediate advantage over chemical 
rockets, since a light gas such as hydro- 
gen can be used, no oxidizer being 
necessary. However, the highest temper- 
ature the atomic rocket can operate at 
is about 3000°K, because a material for 
constructing the reactor able to stand 
higher temperatures is not known. 


In a plasma jet, the arc is the heat 
source. Since the arc can be operated at 
temperatures of over 20,000°K, there 
is obviously a great temperature ad- 
vantage. The arc electrodes, being plain 
graphite, can be allowed to burn away 
as fast as necessary. (The reactor in an 
atomic rocket could hardly be allowed 
to burn away in the same manner!) 
With such high temperatures available, 
the specific impulse is extremely high. 


Data released by General Electric 
and by G. M. Gianninni, Inc. indi- 
cates specific impulses of 1470 seconds 
using helium and 465 seconds for argon, 
with an are temperature of 20,000°K. 
With hydrogen, lightest of all gases, the 
specific impulse would be far greater 
still, especially since at high tempera- 
tures diatomic hydrogen molecules break 
down into monatomic hydrogen. This 
compares with a specific impulse of 266 
seconds for oxygen-kerosene, today’s 
workhorse rocket fuel, and 393 seconds 
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ase. SOLAR BATTERY - ‘09, savene 


—— — SVPPORT BEAM 


—PHOTO-CELL ACTUATED 90? 
SWIVEL MOUNT 


———— PROPELLANT TANK 


MgO PAINTED 


AUR LOCK 


CREW CABIN 


for ozone-hydrogen, the most powerful 
known chemical fuel. 


With this in mind, the Chicago Rock- 
et Society began an experimental study 
of the uses of plasma jets for rocket pro- 
pulsion. In August of 1958, a group of 
members under the direction of Mr. 
Lewis Grant, Secretary of CRS, con- 
structed an experimental model of a 
plasma-jet rocket motor. At present, it 
is undergoing testing using 120 volt 
house current and 40 volt DC from the 
facilities in Aero Lab A, where the 
Whittenbury plasma jet is being test- 
ed. The CRS plasma jet uses air, house 
gas, or argon as a working fluid. 

At present, several other types of 
plasma jets are in the design stage by 


the CRS. As far as is known, the CRS | 


is the only amateur society which is 
doing plasma jet research. 

In the near future, the Chicago Rock- 
et Society hopes to test a plasma jet 
using hydrogen as a working fluid. As 
yet, no one is known to have used _ hy- 
drogen in a plasma jet because it has 
not been determined to what extent the 
dissociat‘on of the hydrogen molecules 
affects the temperature and stability of 
the jet. The CRS hopes to find out ex- 
perimentally what effects this would 
have, and to find out as much as possible 
concerning the propulsive uses of the 
plasma jet in general. 

At the present, the surface has just 
been scratched in plasma jet research. 
There still remains a great deal of 
research to be done, uses to be dis- 
covered, and improvements to be made 
in one of our newest tools for the con- 
quest of space. 


Wiener Peeler 


Pulling the hides off hot dogs has be- 
come mechanized, Product Engineering 
says. No human hands touch the weiners 
as they go through a peeling machine 
that cuts and unwinds the casings. 


Imported CASTELL 
“BLACK GOLD” 


Graphive 


adds skill to your hand 


GERMANY 


9s000 


Horizontal opportunities are 
plentiful for graduate engineers 
— but how about verti- 
cal opportunities? How 
high will you grow in 
5 years? 


That will depend on 
your native talent, hard 
work and such profes- 
sional habits as the use 
of imported A.W.FABER 
CASTELL. “black gold” 
graphite — the best na- 
tural graphite testing 
out at more than 99% 
pure carbon — makes 
Castell the world’s 
finest drawing pencil. It 
will add skill to your 
hand as it does to sea- 
soned Pros the world 
over. Color-graded for 
instant identification in 
most of the 20 scienti- 
fically-accurate degrees, 
8B to 10H. 


If you prefer a 
Holder, try LockTITE 
Tel-A-Grade 9800 
which shows your de- 
gree in a flash — plus 
imported “black gold” 
CASTELL 9030 Lead. 
Shop in your college 
store and insist on 
CASTELL across the 
board, 


A.W. FABER-CASTELL 


PENCIL CO., INC. NEWARK 3,N. J. 
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ECMA CONVENTION, continued 


John Callaham, editor of McGraw-Hill’s publication Chemical Engineering, 
shows some new products of the industry to Prof. Robert W. Bohl, Techno- 
graph advisor, and 1956-58 Chairman of ECMA. 


At Friday morning’s general meeting, 
the Technograph turned out in full 
force. Delegates included: Roger Harri- 
son, Business manager; James Gill, Pro- 
duction Manager; Dave Yates, Photog- 
raphy Director; Dennis Lantz, Editor ; 
Donna Zverow, last year’s Feature Edi- 
tor; and T. Patrick Gaganidze, Editor 
of last year, who drove 1,300 miles from 
Los Angeles to attend the convention. 

John Callaham, Editor of the Mc- 
Graw-Hill publication, Chemical Engt- 
neering, presented a dramatic view of re- 
cent advances in chemistry, showing the 
new “wonder metals,’ and a_replace- 
ment blood vessel made on a_necktie- 


weaving machine. Dean Peterson then 
gave his humorous, but hard-hitting 
Critic’s Review of the year’s publica- 
tions. 

That afternoon the delegates retired 
into committee sessions, the T'echno- 
graph Editor chairing the Awards Com- 
mittee, but all got together again for 
the annual banquet in the evening, fea- 
turing the reknowed physicist, Dr. 
George Gamow. 

Following the Business Meeting, Sat- 
urday morning, and a large lunch, the 


staff boarded the plane once more for 
the trip home. 


A few positions are now available in the Editorial and Production 
departments of the Illinois Technograph, the student-run magazine 
of the College of Engineering. Experience of this type is invaluable 
for personal satisfaction, job references, and development of crea- 
tive skills, which may be of value vocationally or privately. Appli- 


cants need not be students of the College of Engineering, nor need 
they have experience in magazine writing or publishing. Interested 
persons, male or female, may call the Editor, Dennis Lantz, at 
7-9594, or leave their names in the office, 215 Civil Engineering 


Hall. 


34 


from 
Deep space to 


Ocean floor 


Vought offers this range 
to the young engineer 


At Chance Vought the engineer’s assign- 
ments range from the depths of the ocean to 
the farthest reaches of space... from hard- 
ware operating aboard the Navy’s nuclear- 
armed submarines to space research vehicles 
still on the boards. 


Here the engineer contributes to projects 
such as the record-smashing Crusader jet 
fighter series...the Regulus missiles... 
and advanced weapons, details of which are 
still classified. 


Under the guidance of the Vought engi- 
neer, such weapons take shape. He super- 
vises critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 


Engineers with many specialties share these 
experiences. Today, for example, Vought is 
at work on important projects involving: 


SPACECRAFT AND ASTRONAUTICS 
ADVANCED PROPULSION METHODS 
ELECTRONICS DESIGN AND MANUFACTURE 
ANTISUBMARINE WARFARE 


Vought’s excellent R&D facilities help the 
engineer through unexplored areas. And by 
teaming up with other specialists against 
mutual challenges, the Vought engineer 
learns new fields while advancing in his own. 


Would you like to know what men with 
your training are doing at Vought... what 
you can expect of a Vought career? 


For full information, see our representative 
during his next campus visit. 


Or write directly to: 
C. A. Besio 
Supervisor, Engineering Personnel 
Dept. CM-10 


OUGHT AIRCRAFT 


INCORPORATED: DALLAS, TEXAS 
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; 
lot . speeding his evolution to spaceman 


makes exciting careers at Vought 


Piloted weapons are continuously adding to man’s 
knowledge and control of the earth’s envelope. At the 
same time, they are the vanguard in a giant, new step: 
getting man’s decision-making power out into space. 

These interwoven efforts at Chance Vought form an 
unmatched career area for young engineers of all 
academic specialties. / 

For example, Vought engineers recently used 
automation to make a single pilot a virtual “multiple 
man.” In Vought’s Crusader III all-weather fighter, he 
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is freed from cockpit routine by automated controls, 
given unprecedented firepower by others. 

In this Mach-2-plus fighter, the pilot has begun his 
transition to spaceman. Devices for escape from orbit 
... space research vehicles... cockpits and crew quar- 
ters for space... these and other steps to complete the 
pilot’s evolution are under priority study at Vought. 


= 


| 
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CHANCE ~ 
# OUGHT ATIRCRAKFT 


TEXAS 


INCORPORATE DO DALLAS, 
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Typical sFeC* Resistors 


FILAMENT TYPE WIRE WOUND TYPE 


2) 


Type GBT Fixed 
Composition 
Resistors 


2D 
ee 


Type HFR High 
Frequency 
Resistors 


Low Power 
Resistors 


High Power 
Resistors 


Encapsulated 
Precision 
Resistors 


IRC Resistance 
Strips and Discs 


Where do sec’ resistors get their reproducibility? 


Carbon, glass, coating resins, molding powder, 

copper wire, and a metal alloy—they’re the . ENGINEERING POSITIONS 
only materials you'd need to make a resistor 

such as IRC’s popular Type GBT fixed com- IRC, leader in resistor engineering, offers 
position resistor. But the real problem, you'd excellent opportunities in engineering posi- 
soon discover, is to make every resistor just | tions covering many professional fields. New 
like the ones before it and just like the ones developments in electronics, miniaturization 
following it. That’s where IRC’s exclusive proc- | and automation constantly present new 
esses pay off. They give you resistors that | creative challenges. For information, write 
"test out’”’ more alike in mechanical and elec- | today to: ENGINEERING EMPLOYMENT, 
trical characteristics than any others of their : INTERNATIONAL RESISTANCE COMPANY, 
type. That’s why IRC resistors in turn impart | 401 N. Broad St., Philadelphia 8, Pa. 
utmost reproducibility to the equipment in 
which they’re used. 


INTERNATIONAL RESISTANCE CO. 
401 N. Broad St., Philadelphia 8, Pa. 


In Canada: International Resistance Co., Ltd., Toronto Licensee 


THE TECHNOGRAPH 


j 
| 
| 
\ 
| 
| 


-There's a Metal Problem in your future 


that Inco can help you solve 


In the meantime, see if you can tell which nickel-containing alloy 
proved to be the answer to these problems. 


Number the picture captions! 


BEB Nickel cast iron 

FY Chromium-nickel stainless steel! 
4340 constructional alloy steel 
LJ Ductile Ni-Resist* 

FY cupro-nickel 

[2] Nickel-aluminum bronze 


Ni-Resist nickel cast iron 


*Registered trademark 


See answers below 


Piston ring carrier insert—Needed: 
wear resistance, thermal expansion 
to match aluminum. Which alloy? 


Yankee dryer roll — Needed: high 


strength, uniform structure in cross 
sections of heavy castings. Which alloy? 


You may have to take this kind of 
quiz again. You may be designing a 
machine which requires a metal that 
resists corrosion... or wear...or 
high temperatures. Or one that 
meets some destructive combination 
of conditions. 

When you start to design equip- 
ment, you will have to select the 
proper material to meet given serv- 
ice conditions. Over the years, Inco 
Development and Research has suc- 
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Catalytic polymerization tower — 


Needed: resistance to phosphoric 
acid at 375°F, 500 psi. Which alloy? 


ness, 


cessfully solved many metal prob- 
lems, and has compiled a wealth of 
information to help you. 


For more on special problems 
solved with nickel-containing alloys, 
send for “Standard Alloys for Spe- 
cial Problems.” Write The Interna- 
tional Nickel Company, Inc., Dept. 
189G, New York 5, N. Y. 


The International Nickel Company, Inc. 
New York 5, N.Y. 


Grader drive axle— Needed: tough- 
impact resistance, greatest 
strength, with least weight. Which alloy? 


Turbocharger housing — Needed: 


resistance to thermal shock, heat, 
corrosion at 1500°F. Which alloy? 


Ship’s propeller — Needed: 


light 
weight, high resistance to erosion, 
sea water corrosion. Which alloy? 


High pressure marine condenser — 
Needed: heat transfer, stress, cor- 
rosion resistance. Which alloy? 


answers 
Piston ring carrier insert. 
Grader drive axle 

3 4340 constructional alloy steel 
Ship’s propeller..6 Nickel-aluminum bronze 
Yankee dryer roll............ 1 Nickel cast iron 


..7 Ni-Resist 


Catalytic polymerization tower .........cccccee 
2 Cr-Ni Stainless 


Turbocharger housing..4 Ductile Ni-Resist 


High pressure marine condenset..............00+ 
5 Cupro-nickel 


ike, Inco Nickel 


Teaoe BAT 


makes metals perform better, longer 
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Thousands of 
ITT engineers are 
‘space men” 


NOT literally, of course, but they are 
engaged in so many electronic activ- 
ities associated with the vast air 
world above us that they might well 
be broadly identified as “space men.” 


Many have achieved a high record 
of success in research, design, pro- 
duction, testing, and field engineer- 
ing of air navigation and traffic con- 
trol systems...including ILS, Tacan, 
Vortac, Data Link, VOR, DME, Nava- 
screen, Navarho, and automatic 
“typewriters” serving the Narcast sys- 
tem for in-flight weather reporting. 


Other ITT “space men” are mak- 
ing important contributions to air 
reconnaissance, inertial navigation, 
infrared, missile guidance and con- 
trol, electronic countermeasures, ra- 
dio communications, radar, scatter 
communications, and other catego- 
ries vital to national defense. 


These are only a few of the many 
activities at ITT laboratory and 
production centers — coast to coast 
—where challenging problems are 
constantly opening the way to top 
careers. 


Consult your College Placement Officer 
for interview date, or write to ITT 
Technical Placement Office, 67 Broad 
Street, New York 4, New York. 


INTERNATIONAL 
TELEPHONE AND TELEGRAPH 
CORPORATION 


67 Broad Street « New York 


38 


BRAINTEASERS 


Caged by The Staff 


(1) A_ psychologist places a white 
rat in a box. On each of the opposite 
walls of the box there is a hole just 
large enough for the rat to stick its head 
through. The rat is taught to run from 
one wall to the other. As soon as it 
reaches one wall, it sticks its head 
through the hole, then runs to the op- 
posite wall and sticks its head through 
the second hole. At the start, it takes 
the rat one minute to get from one wall 
to the opposite one. The return trip, 
however, consumes half a minute. The 
next trip requires only one-fourth of 
a minute. , the next one-eighth of a 
minute, and so on. Every time the rat 
makes a trip, the following trip requires 
half the time consumed for the previous 
trip. This goes on indefinitely. Theoreti- 
cally, how long will it take the rat to 
have its head sticking out of both holes 
at the same time? 


(2) Three men, A. B, and C, even- 
ly spaced on a circular track in that 
order, start walking around the track 
in the same direction. A walking to- 
ward B, ete. A overtakes B in 15 min- 
utes and requires an additional 5 min- 
utes to overtake C. How soon does B 
overtake C? 


(3) A lottery sells ten tickets aid 
offers three prizes. What is the chanve 
of winning a prize with three tickets? 


(4) Professor Matthews was asked 
by a student, “How old are you?” 


“uWiellye she 


you?” 


replied,- “how old are 


When the student gave his age, Mat- 
thews said, “When I was as old as you 
are now, I was nine times as old as you 
were. However, in seven years our com- 
bined ages will be 92.” 


How old were the professor and h’s 
student ? 


(5) A car is traveling at 60 miles 
per hour before going up an_ inclined 
plane which rises at the rate of 10 feet 
per 100 feet.. The driver keeps the gas 
pedal in a constant position. At the top 
of the incline the car shoots into space. 
The incline is 1000 feet long (horizon- 
tally) and the car is a 1926 Buick. This 
model of Buick has a weight equal to 
20 times its horsepower which is equal 
to one-half its displacement which, 
when divided by the number of wheels 


(including the spare and the steering 
wheel) equals 1200. The ground, start- 
ing at the end of the incline and at a 
level equal to that at the beginning of 
the incline, drops at the rate of 10 feet 
per 100 feet of horizontal distance. 


How far from the end of the incline 
will the car travel before it hits the 
ground ? 


(6) A young lady who taught math 
in a high school was supplementing her 
income by helping to take the census. 
As she came to a certain house, she rang 
the bell, and, as she did so, noted the 
house number and wrote it in her book. 
An old man came to the door. 


“What do you want?” he asked. 


“T am the census taker, sir. Please 


answer some questions.” 
“Go away!” 


“Well, at least please tell me your 
age,” she persuaded. 


He told her and she wrote the figure 
in her book. 


“Now, sir, how many other people 
live here besides yourself?” ge 


rare 


“Three others. Now go away!’ 


“What are the ages of the three other 
people 2?” 


“Enough of this foolishness. You fig- 
ure it out. The three ages added to- 
gether make the house number. Multi- 
ply them together, and you get 1296.” 


The census taker pondered this for a 
moment and wrote some figures in the 


back of the book. 


“Tell me,” she asked, “are any of 
the other three people older than you?” 


“Ves ” 


“Thank you very much, sir. That 
will be all. Goodbye,” she said as she 
wrote the ages in her book. 


“Go away!” the man_ responded 
pleasantly as he slammed the door. 


Now assuming that the ages are in- 
tegral, and not in excess of 100 years, 
can you figure out what they are, and 
also the house number? You should also 
find the approximate age of the person 
giving the information. 


(Answers on Page 40) 
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MARS outstanding design SERIES Tonnies Eischer ie 
San Diego profession- 
al engineer, one of the 
winners in the 1957 
MARS Contest. Mr. 
Fischer’s project, “Sau- 
cer Secret?,” is fea- 
tured in the MARS pre- 
sentation on this page. 


MARS announces 


new design contest 


The MARS Outstanding Design Con- 
test of 1958 created such wide interest that 
MARS Pencils is sponsoring another con- 
U.S. Pat. #2,772,057 Se DE 

If you are an engineer, architect or 
student, the MARS contest offers you a 
“showcase.” It provides you with a valuable 
opportunity to have projects you designed 
shown in leading magazines where they will 
be seen by the men in your profession. 

You are invited to send in your proj- 
ects. For every submission that is accepte 


MARS pencils 
will pay you 100 


This $100 is paid you simply for the 
right to reproduce your project in the 
MARS Outstanding Design Series. There 
are no strings attached. You will be given 
full credit. All future rights to the design 
remain with you. You can reproduce it later 
wherever you like and sell or dispose of it 
as you wish. 

The subject can be almost anything — 
aviation, space travel, autos, trains, build- 
ings, engineering structures, household 
items, tools, machines, business equipment, 
etc. Projects will be selected on the basis of 
appeal to design-minded readers, broad in- 
terest, attractive presentation. Do not sub- 
mit a design that is in production. In fact, 
the project does not need to have been 
planned for actual execution. It should, how- 
ever, be either feasible at present or a logical 
extension of current trends. It cannot be 
unrealistic or involve purely hypothetical 
alterations of natural laws. 

There is no deadline for entries but 
the sooner you send yours in, the greater the 
probability of its selection for the 1959 
MARS Outstanding Design Series. 


le 


saucer secret? 


Whose incredible design is the flying saucer? 

These flying objects (unidentified, of course) 
maneuver at high speed, with human-crushing sud- 
denness. Their unearthly behavior poses a perplexing 
problem to imaginative designers: how might man 
survive in them? 

John C. Fischer, Jr. approached the problem with 
this circular aircraft and its unique control system, 
mS. Pat. #2,772,057- 

This “saucer’s secret’? is a rotatably adjustable 
shell (upper) and a pilot’s compartment which. pre- 
rotates toward the direction to be flown. The func- 
tional design ‘““humanizes”’ saucers because the rotating 
provisions distribute g-forces laterally on the pilot, 
minimizing blackouts. 

No one can be sure which of today’s new idcas 
will become reality tomorrow. But it will be important 
then, as it is now, to use the best of tools when pencil 
and paper translate an idea into a project. And then, 
as now, there will be no finer tool than Mars —from 
sketch to working drawing. 

Mars has long been the standard of professionals. 
|To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
-Tradition-Aquarell painting pencils, have recently 
been added these new products: the Mars Pocket- 
-Technico for field use; the efficient Mars lead sharp- 
ener and “Draftsman’s” Pencil Sharpener with the 
adjustable point-length feature; and —last but not 
least —the Mars-Lumochrom, the new colored drafting 
pencil which offers revolutionary drafting advantages. 
The fact that it blueprints perfectly is just one of its 
many important features. 


It is Simple To Submit a Design 


The 2886 Mars-Lumograph drawing pencil, 19 For Mars Outstanding Design Series 


degrees, EXEXB to 9H. The 1001 Mars-Technico 
push-button lead holder. 1904 Mars-lLumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
Lumochrom colored drafting pencil, 24 colors. 


Just mail in an inexpensive photostat or 
photocopy of the subject—one you can spare, 


since it cannot be returned — and a brief 
description. 

If your entry is accepted, we will ask you 
to send in a clear photograph or rendering 
of the design (so that we can make a sharp 
photograph) suitable for reproduction—after 
which your material will be returned to you. 


JS. TAE DTLE R, | NC. Send your.entry to: 
HACKENSACK, NEW JERSEY. JS. STAEDTLER INC. 


at all good engineering and drawing material suppliers Hackensack, New Jersey 
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VARI- VAC 


HEATING SYSTEMS 


(7 FACTORIES + STORES - HOSPITALS 
+ SCHOOLS + CHURCHES - OFFICES + APARTMENT BUILDINGS 


* The vacuum system which automatically varies the steam temperature 


Selector. Determines de- 


Room Resistance Thermom- mand for heat by meas- Control Valve. Regulates 
ster. Serves as temperature uring the effect of outside admission of steam into 
‘imit control to prevent over- weather conditions and ins heating system, as called 
eating and underheating. side building temperatures, for by automatic temper- 


ature control equipment. 


Control Panel. Centralized 
operating station for all 
adjustments, settings and 
remote control readings. 


Differential Controller. Con- 
trols vacuum pump to main- 
tain difference in pressure 
between steam and return 
piping so as to assure Cir- 
culation of steam. 


Vacuum Pump. The source of varying inches of vacuum which 
assures steam in varying temperatures as required. Also 


Heat Balancer. Measures produces necessary pressure differential between supply 
rate of steam flow to sys- and return piping to assure quick, complete steam circulation 
tem to balance heat input and returns condensate from system to boilers. 


with heat demand. 


You'll find Dunham Bush Vari-Vac, a precision temperature control system, 
in many well known buildings such as the New York City Housing Authority and 
Rockefeller Center’s RCA Building. 

Steam flows through Dunham-Bush Vari-Vac mains continuously, generally under 

vacuum, at pressures and temperatures that vary automatically (133° at 25” of 
vacuum to 218° at 2 Ib. pressure) and instantly with outside weather changes 

and inside heat losses. Vari-Vac effects many advantages including 

fuel saving and efficient operation. 
Specifiers of heating, air conditioning, refrigeration and heat transfer products depend on 
Dunham-Bush for complete product lines and ‘one source—one responsibility”. 


AIR CONDITIONING REFRIGERATION 


HEATING HEAT TRANSFER 


Dunham-Bush, Inc. 
WEST HARTFORD 10, @© CONNECTICUT, e U.S.A. 


SALES OFFICES LOCATED IN PRINCIPAL CITIES 


AO 


BRAINTEASER 
ANSWERS 


(Continued from Page 38) 


(1) We do not know how many | 


trips will be required to accomplish the | 
feat of sticking one head out of the | 


holes in the opposite walls at the same 


time, but it is a safe assumption that the |) 


number, say N, will be large. The 
sum of the N terms ae the geometric 


progression: 1, 14, %, \, ete. ts 


Le ae. 


For N_ sufficiently large, the quantity 
(14)N becomes small enough to be the- 
oretically dropped from the expression, 


which then becomes 1/(1 — 1%), or ex- | 


actly two minutes. 


(2) Since the circumference of the 
circle is md, the distance between A 
and B, B and C, and so on, is xd/3. If 
X represents the distance B travels in 
15 minutes, then A travels X + xd/3 
in the same time. The rates (in units per 
minute) of A and B are therefore X/15 
a nmd/45 and X/15, respectively. In 20 
pS A will go a distance of 4X [3 

4zd/9, and in this same amount of time 
C will go a distance of 4X/3 -- 4nd9— 
2nd/3, or 4X/3 + 4nd/9 — 2xd/3, or 
4X /3 — 2/xd9, which gives C the rate 
of X/15 — wd/90. Since the rate of B 
is td/90 greater than the rate of C. B 
will overtake C in (nd/3)/(2d/90), 


30 minutes. 


(3) The favorable cases are: | prize 
and two blanks; 2 prizes and 1 blank; 
and 3 prizes and no blanks. 1 prize and 
2 blanks can be drawn in 3 X (7 & 6) 
/2 = 63 ways; 2 prizes and one blank 
can. be. drawn in <@ 24) 2 ea 
21 ways; and 3 prizes and no blanks 
can be drawn in one way. Then the 
total number of ways of drawing one 
or more prizes is 63 -+- 21 + 1, or 85. 
The total number of ways of drawing 
3 tickets out of 10 tickets is (10 K 9 
SES) AC XK 2) XP) or 1205 Tien 


(Answers Continued on Page 42) 


...Report Nog. Re Sputnik... 
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Tf creative engineering is your care 


a s 
CON fa ly says R. T. Cox, Vice-President 


of Research & Development, 


Collins Radio Company 


“Collins Radio Company is a dynamic, fast-growing 
company with an excellent reputation built on a solid 
foundation of engineering talent. Sales have increased 
10-fold in the last 10 years. Employment of research 
and development personnel has more than kept pace. 
Collins will continue to grow; you can grow with Collins. 


““Tf you are chosen by Collins, you'll be offered an 
excellent starting salary. You'll advance rapidly. Work 
with highest caliber development groups. Use the 
world’s finest research and development facilities. 


“Tf you're interested in a progressive rewarding engineer- 
ing career — we're interested in you.” 


ee 
GRE Atl Vek LEADER IN ELE Cr ReOsNeliGss 
L. R. Nuss F. W. Salyer J. D. Mitchell 
Collins Collins Collins 


See your placement 


office or write Radio Company 


Cedar Rapids, 
Iowa 
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Radio Company 
1930 Hi-Line Drive 
Dallas, 

Texas 


Radio Company 
2700 W. Olive Ave. 
Burbank, 
California 


Al 


BUILDING PROGRAM, continued 


It can be speculated that the present annual operating 
budget of about three million dollars for the Engineering 
College must be doubled, and the current research program 
of four and one-half million dollars must be similarly in- 
creased. Rising costs of services and facilities must also be 
taken into account. 

As can be seen the University realizes the problems of 
the future and is taking definite steps to meet the chal- 
lenge through the expanding building program. A closer 
look at some of these projects shows the advancement made 
thus far, and some plans for the near future. 

An appropriation of $280,000 for the completion of 
the first stage of the Physics Building will purchase the mov- 
able equipment necessary. This will be done in conjunction 
with the start of the second stage of the new building, thus 
leaving the greatest possible sum for actual building con- 
struction of the first stage. The first stage will not provide 
the department with sufficient facilities to completely evacu- 
ate the old Physics Building. The lecture rooms and_re- 
search space will have to be used until the second stage is 
completed. Upon completion of this stage the old building 
will be open for reassignment. 

The addit’on to the Electrical Engineering Building will 
be mostly of a vertical nature. The building as was designed 
will allow the addition of a fourth floor and also some space 
directly adjacent to the existing facilities. No additional 
ground will be required. This additional space will not, 
however, allow vacation of any of the existing facilities. 

Another example is the new Fine Arts complex which 
is located on the northeast corner of Peabody Drive and 
Fourth St. This building was started in June and is expect- 
ed to be completed in September of 1959. In addition to 
the classroom structure there will be the Krannert Art 


! 
Museum, a gift of Mr. Herman C. Krannert and others. |) 
Many other new structures are underway throughout} 
the campus which are proof of the University’s program toll 
continue its distinguished tradition of adequate facilities. 
The University recognizes also the time delay necessary) 
for acquisition of land for additional buildings. In order to 
purchase land when it is available a fund is set up in re-})} 
serve. This enables purchase at lower acquisition costs. Also: 1 
funds are appropriated for building studies, plans and speci-|| 
fications prior to the biennium of one construction. 


i 
This problem of growth is also pressing at the Chicago)} 


Undergraduate Do con The first problem at the Nevy|} 
Pier seems to be to get it on dry land. The facilities at the |} 
Pier are far from adequate. Plans are to continue the present |} — 
undergraduate program on a permanent site as the nature |) | 
and timetable of expansion to four year programs have |}) | 
not yet been determined. The new suite must meet certain | 

requirements to be adequate. Among these are accessibility, | 
availability, environment and cost. 


\| 
) 


The first stage of the program will provide permanent 
space of about 1,000,000 sq. feet which will accommodate | 
6,000 students in a two year program. Also this will pro- | 
vide space for the initiation of four year programs in certain 
curriculum. 

As yet a four year Engineering program at the Pier is |} 
not realized; however, if it were it would be on a limited | 
scale. Work leading to bachielors degrees in Civil, Electrical, || 
Mechanical Engineering and Engineering Physics would be 
offered.A future article iis planned for [/linois Technograph 
to deal more fully with the Chicago branch. 

An overall look at the planning and money that goes 
into a program such as the preceding shows the tremendous 
job which institutions of higher learning face in providing 
for the educatioin of future generations. 


Brainteaser Answers 
(Answers Continued from Page 40) 


the chance of winning a prize is 85/120, 


or 17/24. 


(4) We have the following table of 
values: 


7 years 
Ages of Then Now later 
Student xX/9 xX X +7 
Professor Ng Oe en 
From this we obtain the equation 
Ca OS 


and solving it we find that the student 
is 27 years old, and Professor Matthews 
is 51 years old. 


(5) The car traveled approximately 
94 feet from the foot of the incline be- 
fore it struck the ground. 


(6) The man was between 72 and 
81 years old, the oldest person was 81, 
and the others 2 and 8. The house num- 
ber was 91. 


Customer: “Have you any four-volt, 
two-watt bulbs?” 

Clark: ‘For what?” 

Customer: “‘No, two.” 

Clerk: ““I'wo what?” 

Customer: “Yeah.” 
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STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 


President, Douglas Aircraft Company 


In your field, as most of you well know, it’s easy 
to be complicated... it’s hard to be simple. At 
Douglas, I’m happy to say, we do things the 
“hard” way. This matter of simplicity is vitally 
important. We work intensive hours, days and 
months to achieve it. 

Why this extra effort? Well, simple things work 
easier, last longer, are more easily maintained 
and are lots more reliable. We are rewarded for 
our greater engineering effort with a product 
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that performs better for our various customers. 

We know that good engineers, working in an 
atmosphere which stimulates them to do their 
best, have been largely responsible for our suc- 
cess. If you enjoy solving challenging problems in 
the simplest manner, we’d like to talk with you 
about joining us. 

Please write to Mr. C. C. LaVene 
Douglas Aircraft Company, Box 6101-Q 
Santa Monica, California 


5 f =& 
--25 Awards 


Two cash awards of $25 each will be awarded to 
the author of the best TECHNOGRAPH staff arti- 
cle and the best non-staff article submitted to the 
ILLINOIS TECHNOGRAPH. 


Rules: 


. Articles must be submitted by the author not later than April 1, 1959. 
. It must not have been previously published. 

It must pertain to engineering in some way. 

All articles must be doublespaced typewritten. 

Technograph staff members are eligible for only one of the prizes. 
Some articles will be printed in the TECHNOGRAPH. 


None will be returned, but they will be kept on file and may be printed 
later. 


N&R ON = 


8. Please include pictures, if possible, and permission for us to use them. 
9. Any number of articles may be submitted by the same author. 


10. The Technograph editorial staff will be judges for the non-staff articles. 


1. Ten typewritten pages with pictures makes three pages in the magazine. 
2. Use rhetoric department punctuation and capitalization. 


3. Many national companies will be glad to send you photographs and in- 
formation. 


4. Get started now and get several articles written and submitted by 
April 1, 1959. 
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This electronic centralized air data 
computing system, pioneered by 
AiResearch engineers, now enables 
aircraft to operate at maximum efh- 
ciency continuously. By sensing air 
conditions surrounding the airplane, 
it automatically makes in-flight 
adjustments and feeds vital informa- 
tion to the pilot. This centralized 
combination of transducers, com- 
puters and indicators is the most 
complete air data computing system 
ever produced by any manufacturer. 

Many such pioneering develop- 
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ments are underway in challenging, 
important work at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. 

Specific opportunities exist in 
system electronics and servo control 
units; computers and flight instru- 
ments; missile auxiliary power 
units; gas turbine engines, turbine 
and air motors; cryogenic and 
nuclear systems; pneumatic valves; 
industrial turbochargers; air condi- 
tioning and pressurization; and heat 
transfer, including electronic cooling. 


ENGINEERING AT GARRETT 
OFFERS YOU THESE ADVANTAGES: 
e Intensified engineering is con- 
ducted by small groups where 
individual effort and accomplish- 
ment is quickly recognized provid- 
ing opportunity for rapid growth 
and advancement. 


e An eight-month orientation 
program is offered prior to perma- 
nent assignment to help determine 
your placement in a variety of 
analytical or development projects. 


e Advanced education is available 
through company financial assist- 
ance at nearby universities. 


THE CORPORATION ° For full information write to Mr. G. D. Bradley 


9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 


i) DIVISIONS: AIRESEARCH MANUFACTURING, LOS ANGELES @ AIRESEARCH MANUFACTURING, PHOENIX e AIRSUPPLY 
| 


AIRESEARCH INDUSTRIAL e REX @e AERO ENGINEERING @ AIR CRUISERS @ AIRESEARCH AVIATION SERVICE 
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Where will 
the '59 Graduate 
go? 


Industry’s demand for capable graduates in the fields of science and 
engineering is still exceeding the supply produced by American colleges 
and universities. As a result, the most promising members of this year’s 
class may well wind up with a number of openings to consider. 


In such circumstances, who would blame a bright young man for at 
least letting the phrase ‘‘eeny, meeny, miny, mo”’ slip through his mind! 


Of course, there is one inescapable conclusion to be considered: open- 

ings are one thing, genuine opportunities quite another. Thoughtful 
examination of such factors as potential growth, challenge, advance- 
ment policy, facilities, degree of self-direction, permanence, and 


benefits often indicates that real opportunity does not yet grow 
on trees. 


Moreover, the great majority of personal success stories are 
still being written by those who win positions with the 
most successful companies. 


For factual and detailed information about careers | 

with the world’s pioneer helicopter manufac- ) 

turer, please write to Mr. Richard L. Auten, 
Personnel Department. 


eee AI 


SIKORSKY AIRCRAFT 


One of the Divisions of United Aircraft Corporation 


Bridgeport-Stratford, Connecticut 
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_ Charged aluminum particle suspended and 
controlled ina vacuum chamber by an 
_ oscillating electric field. oe 


Electron micrograph of impact produced on. 
_ aluminum coated glass by a 1 micron 
_ particle traveling at 7,000 feet per sec 


Digital Computers and 
Control Systems 


Communications and 
Navigation Systems 


Guided Missile Research 
and Development 


Infrared Systems 
Electronic Countermeasures 


Electronic Instrumentation 
and Test Equipment 


Basic Electronic and 
Aeronautical Research 


| Pictorial PROGRESS REPORT 


The photographs above illustrate some of the recent research, 
development, and manufacturing activities at Ramo-Wooldridge. 
| Work is in progress on a wide variety of projects, and positions 


are available for scientists and engineers in the following fields: 


| The Ramo-Wooldridge Corporation 


| LOS ANGELES 45, CALIFORNIA 
\DVEMBER, 1958 47 


If you had your choice, 


WHAT KIND OF CAREER WOULD YOU LIKE? 


Bob Cleland, Standard sales representative (left), and I. G. Smallegan, plant manager. 


Would you like to be a salesman? 


Do you enjoy the thrill of selling against strong competition? Would you 
like to be in a field where opportunities are limitless? Many of America’s 
most successful executives started as salesmen. They rose to their present 
heights because the bedrock of American business is competition and 
the bedrock of competition is selling. At Standard Oil, salesmen are given 
a sound background. They spend weeks as salaried sales trainees, learn- 
ing the methods of successful selling. 


Nugent T. Brasher (left) and Dearal W. Beddo, 
geologists for Pan American Petroleum Corporation, a Standard affiliate. 


Would you like to be an explorer? 


The search for oil is one that never ends. And with the world depending 
more and more on oil, the search goes on at an ever-increasing tempo on 
land and sea with complicated and costly equipment. Work such as this 
makes for exciting, adventurous careers at Standard Oil and its affiliated 
companies. And it is work that provides an extra measure of satisfaction, 
for it is of utmost importance to the future of our country. 


STANDARD OIL COMPANY 


Dr. Omar Juveland, chemist in Standard’s laboratories at Whiting, Indiana. 


Would you like to be a scientist? 


Here is a field of constantly increasing importance, offering endless oppor- 
tunities. In the last 10 years alone, Standard Oil Company and affiliates 
have added or rebuilt 20 laboratories. And the number of scientists has 
been more than doubled. Standard scientists are widely known for inven- 
tions and discoveries that have benefited car owners, industry and 
national oil conservation. They often help on scientific projects of high- 
est importance to national security, such as atomic research. 


What makes a company 
a good citizen? 


One measure is a company’s progressive- 
ness, its ability to change and grow, to 
adapt itself to new and better methods. 
The result is better service and better 
products for customers. And in such a 
growing, progressive company, there is 
opportunity for employees to advance. 
We at Standard Oil are proud of the fact 
that most of our officers and directors, 
since this company started, have come 
up through the ranks. 


THE SIGN OF PROGRESS... 
THROUGH RESEARCH 
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') Helium Separation 


A diffusion technique which promises 
{to facilitate greatly the large-scale sep- 
j.aration of helium from gaseous mixtures 
{such as natural gas has been developed 
yby K. B. McAfee of Bell Telephone 
| Laboratories. Helium with no detect- 
‘(able impurities may also be obtained 
| by using this technique as a purification 
process. 
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In the newly developed diffusion 
process, helium is separated from a gase- 
ous mixture, such as natural gas, by 
passing the mixture over the surface of 
glass which has a high permeability to 
helium and low permeability to other 
gases. Silica glass has been found to be 
particularly advantageous in this re- 
spect, having a permeability to helium 
as much as one thousand times greater 
than for hydrogen, the next most dif- 
fusible material. The permeability is 


ot RR: 


se 


a a ee Aree 


et. 


WESTINGHOUSE DESIGNED REACTOR ON FIRST ATOMIC SUB 
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high enough to permit relatively large 
quantities of helium to diffuse through 
the glass under proper conditions. 

To obtain appreciable quantities of 
helium, a large surface of glass must 
be exposed to the mixture, the glass must 
be very thin, and a high pressure dif- 
ferential should be maintained between 
the two sides of the glass. An excellent 
confiiguration for providing such condi- 
tions consists of a bundle of fine capil- 
lary glass tubing so arranged that the 
gas mixture flows around the outside of 
the tubing under high pressure and the 
helium is recovered from the inside of 
the capillaries. Appropriate seals have 
been developed to facilitate such an ar- 
rangement. 

Silica or pyrex tubing can be drawn 
having an external diameter of two mils 
and a wall thickness of two-tenths of a 
mil. Such tubing can withstand a com- 
pressive stress in excess of one thousand 
atmospheres, and is ideally suited for 
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MAKES NUCLEAR NAVY INEVITABLE 


A few pounds of uranium in the Nautilus did the work of 3,000,000 gallons 
of fuel oil. Westinghouse designed and developed the Nautilus reactor under 
the direction of and in technical cooperation with the Naval Reactors 
Branch of the U.S. Atomic Energy Commission, and is now developing 
reactors for large surface vessels and more submarines to give the U.S. 
Navy the world’s first atomic fleet. 


YOU CAN BE SURE...1F IT'S Westinghouse 


| 
i 


fn AT 


the separation or purification of helium. 
Diffusion through the glass increases 
§ rapidly with temperature, and the tub- 
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f ing will withstand temperatures of 
# 400°C and higher over long periods of 
time without deteriorating. 

Tests on an experimental thin wall 
capillary diffusion cell made up of a 
bundle of capillaries indicate that a 
similar cell containing enough capillaries 
/ to occupy about two cubic yards would 
pass nearly 1,000 cubic feet per day of 
helium at room temperature with a pres- 
sure differential of 1,000 atmospheres, 
assuming a concentration of 1% _heli- 
um in the gas mixture can be main- 
tained. Increasing the temperature to 
~ 400°C would permit the recovery of 
100,000 cubic feet of helium per day. 
A cell of this type will not deteriorate 
with time, and might be placed directly 
in a gas pipeline. Thus it appears that 
this process may have a truly large scale 
potential. 
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WESTINGHOUSE DEVELOPS NEW SOURCE OF LIGHT... RAYESCENT* LAMPS 


Light in any color flows from wafer-thin panels of glass without the use of 
bulbs, tubes or fixtures in a new type of light developed by Westinghouse. 
This picture shows the first room ever illuminated by this RAYESCENT 
system. Dr. E. G. F. Arnott, Research Director of Westinghouse Lamp 
Division, holds one of the new RAYESCENT lamps now being marketed. 


aoe YOU CAN BE SURE,,..1F IT'S Westinghouse 
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WESTINGHOUSE DEVELOPS MOBILE RADAR TO PROTECT FRONT LINE TROOPS 


Inside this inflated balloon-like housing is a full-size transportable radar 
station that can be brought up behind front lines or dropped by parachute. 
It can be erected in less than two hours. Its antenna is of inflated fiberglass 
cloth that looks like a giant lollipop. Major General Stuart P. Wright of the 
ARDC’s Rome Air Development Center which sponsored this development, 
says this is “a major break-through in ground electronic equipment.” 


YOu CAN BE SURE... 1F 11'S Westinghouse 


WESTINGHOUSE DEVELOPS NEW METALS TO HELP CRACK HEAT BARRIER IN JET ENGINES 


Tremendous temperatures encountered in jet engines cause loss in me- 
chanical strength of engine parts. Westinghouse scientists are developing 
new high-strength, high-temperature metals designed to push back this 
“heat barrier.” These new alloys may add 100 mph to a jet’s top speed. 


you CAN BE SURE...1F IT'S Westinghouse 


Russians Pump Coal I) 


A 38-mile pipeline to handle coal is] : 
under construction in Russa, Engineer-) 
ing News-Record reveals. The line willl 
operate from the Lvoc coal steams inj}, 
Valhynia to Dobrotvorskaya power sta-:\f 
tion—one of the largest in the Ukraine.) |f 
The coal will be first reduced to ai} 
“maize kernel’ size at the coal pit be-} 
fore it is put into the pipe. Cost of/ii),, 
pumping coal to the power station, the?) 
Russians say, will be three times cheaper |} 
than shipping by rail. 


Electronic Highway 


A segment of the “electronic highway 
of tomorrow” went into operation re- 
cently at the David Sarnoff Research || 
Center of Radio Corporation of Ameri- |): 
ca at Princeton, New Jersey. 


Cars entering the grounds of the re- 
search center passed over electronic | 
loops buried in the entrance road. 
Transistorized detector units connected 
to the loops counted each of the passing | 
cars, measured the speed of each, and 
flashed a polite warning saying “Slower 
Please” to every driver exceeding the 
posted speed limit. 


The new equipment is a transistor- 
ized variation of the comprehensive elec- 
tronic vehicle control system developed 
earlier by RCA and demonstrated last 
year at Lincoln, Nebr., in cooperation 
with the Nebraska Department of 
Roads. At Lincoln, the system showed 
its ability to guide cars automatically 
along the highway and to provide elec- 
trical signals for the automatic control 
of braking and steering. 


The new RCA Laboratories installa- 
tion put into operation is designed to 
demonstrate further immediate applica- 
tions of the system in specific traffic con- 
trol jobs. 


Church Grows With 
Congregation 


A novel operation to increase a 
church’s seating capacity from 222 to 
392 persons in San Mateo, Calif., is | 
described in Engineering News-Record. | 
The original building was cut in half, 
the front half was moved 30 feet and 
two sections were inserted in the mid- 


dle. 


Earth Slowing Down 


Measurements with an “atomic 
clock” indicate that the length of day | 
has increased one-thousandth of a sec- | 
ond in the past two years, reports Prod- 
uct Engineering. The British scientists 
who carried out the measurement, 
proudly note that the change is “at 
least one hundred times as great as the 
error in the clock.” 


‘4otshot Il 
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ii} A huge inductance coil built by the 
lwiWestinghouse Electric Corporation’s 

eransformer division is now being used 
\4so supply energy to an electric-arc tun- 
‘hel for testing missiles. 
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“( The coil is similar to that used on a 
‘®current-limiting reactor, except for the 
tvast difference in size. Whereas a nor- 
imal current-limiting reactor is wound 
dwith two or three 500-mcm cables, this 
Iicoil is wound with thirty-six 850-mem 
(cables in parallel. The huge coil meas- 
Sures 119 inches in diameter, as compared 
}to. approximately 35 inches for a current 
(limiting reactor. 

1 Energy is stored in the coil when its 
HHfield is built up by a d-c source; the arc 
“Bchamber circuit is closed at this time. 
@Contacts in series with the coil are then 
Sopened. An arc is produced in the cham- 
aber by the instantaneous collapse of the 
wpstrong magnetic field in the coil. This 
iBheats the air in the arc chamber to 40,- 
M000 degrees F and raises the pressure 
‘to 30,000 psi. The plastic seal vaporizes, 
‘releasing a blast of hot gas which rushes 
eithrough the test section and into the 
vacuum chamber at an incredible speed 

fof 32,400 mph. model of the reactor vessel. z 
| The coil, the largest ever built, is part YOU CAN BE SURE. - FF IT'S vestinghouse 
fof Tunnel Hotshot II in the Gas Dy- 
i namics Facility at the Arnold Engineer- 
Sing Development Center near Tulla- 
Hhoma, Tennessee. Hotshot II will per- 
mit advanced research into many areas 
‘of aerodynamics and astronautics here- 
Htofore restricted in scope. One such 
area is the problem of re-entry—the ef- 
# fects on a missile, or any of its com- 
G ponents, from sudden contact with the 
@ earth’s atmosphere in the missile’s earth- 
# ward plunge from space. 

| 
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WESTINGHOUSE DESIGNING NUCLEAR REACTOR THAT WILL MAKE ITS OWN FUEL 


Westinghouse and the Pennsylvania Power & Light Company are jointly 
developing the engineering information required to design and operate a 
“homogeneous” nuclear reactor plant for the generation of electricity. If 
successful, the companies anticipate the reactor will largely fuel itself by 
converting thorium into fissionable fuel after an initial charge of enriched 
uranium. Dr. W. E. Johnson, manager of the project, studies a transparent 
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Push Button Dock 


i 
/ One of the most unique applications 
: of the belt conveyor is incorporated into 
a new kind of push-button dock to load 
Great Lakes ore boats with taconite pel- 
§ lets. The dock, located on Lake Super- 
6 ior about 80 miles north of Duluth, has 
gone into its first full season of opera- 
# tion. On board vessel, mate (left) gives 
i instructions to control tower by port- 
} able telephone after ore boat is along- 
' side dock and belt conveyors extended 
t over alternate hatches. Each of the 
| dock’s 25 shuttle belts can be controlled 
' independently to load and trim pre-set 
quantities of pellets to each hatch at the 
rate of 750 or 1,500 tons per hour. 
Dock, for which Link Belt Company 
designed and built the ore-loading equip- 


NIGHT-FLYING PILOTS SEE GROUND WITH DAYLIGHT BRIGHTNESS 


ment, is 1,200 feet long and can load 
two vessels simultaneously. 


You haven’t a real hangover until 
you can’t stand the noise made by a 
Bromo-Seltzer. 


ON SUPER-TV PERFECTED BY WESTINGHOUSE 


The “Cateye” system is so sensitive that it will work with less than one 
millionth of the illumination used in the television studio. It will make night 
flying safer for pilots and passengers. This remarkable image intensifier was 
conceived by the Aeronautics Research Laboratories of the Wright Air 
Development Center... and Westinghouse was asked to perfect it. 
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Py \ 
A man arose and said he wanted thi 


take issue with that statement. Thal 
he had drunk more than a half pint of) 
whiskey a day for many years and thajj},, 
he was willing to put his stomach ug} 


against hers anytime. | 
it 


A preacher walked into a tavern dur}j}' 
ing the course of his welfare work and} 
ordered a glass of milk. By mistake hej; 
was served a glass of eggnog. Aften}i 
drinking it to the last drop, he raisedj/wi 
his eves heavenward and was heard tq 
say, ‘Lord, what a cow.” 


- hy 
Project ® # £ A temperance union lady member wa) 
lecturing on the evils of rum. She saijfy!! 
as i that if anyone should drink a half |} 
4 u pint of whiskey a day for a year, hal}, 
stomach would be completely destroyed, 


eres 


sy BY a 
ae a w 


* * * 


Three little tykes were bragging} 
about the prowess of their dads. The 
first boy said: “My dad writes out a} 
few short lines, calls it a poem, sends iti" 


WESTINGHOUSE OPERATES “FLYING LABORATORIES” TO DEVELOP 


ELECTRONIC EQUIPMENT FOR THE ARMED FORCES away and gets ten dollars for it.” 


More than 1,100 in-flight hours were logged in 1957 by the Westinghouse “May dad,” spoke up the second boy,|}"’ 
Air Arm Division Flight Test Center in the development of military air- “makes some dots on a piece of paper,|\\! 
borne electronic systems. To carry out the numerous flight development calls it a song, sends it away and gets}! 
programs, the Air Arm Division employs 35 professional personnel, includ- twenty-five dollars for it.“ 
ing five engineering pilots, and 55 technicians. } 
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“That’s nothing,” spoke up the third. 
““My father writes a sermon on a sheet 
of paper, gets up in the pulpit and reads 
it, and it takes four men to bring in the 
money.” 

The southern father was introducing 
his family of boys to a visiting gover- 

a 9 2 
nor, “Seventeen boys,’ exclaimed the 
father, “and all Democrats—except the 
little rascal. He got to reading’.” 


* 


They told him it couldn’t be done; 

With a smile he went right to it. | 

He tackled the thing that couldn’t be |} 
done, 

And found that he couldn’t do it. 


* x x 


During the exam a voice in the rear |} 
of the room said, ‘Are you sure the |} 
answers to the questions are in the || 
book ?” | 

“Certainly they are,” said the instruc- || 
tor. 

“Well, I can’t find them.” 


* * * 


“Hey, Dad, I’m home from school | 
again.” I 

“What the devil did you do this | 
time ?”’ 

“I graduated.” 

Many engineers think a good time 
is going places and undoing things. 


WESTINGHOUSE “BRAIN” CAN RUN A FACTORY *  % 


This Westinghouse industrial control unit called Cypak® thinks, decides “Was her father surprised when you 
and remembers. It is as small as a candy bar, but in combination with said you wanted to marry his *daugh- | 
similar Cypak units, it can run a machine, an assembly line, or an entire ter?” | 
factory. Cypak has no moving parts to wear out—and thus, for the first é “Was he surprised? Why the gun | 
time, makes it practical to hook up whole lines of automated machines, fell right out of his hands.” 
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INAVY PIER, continued 


|| With the outbreak of World War II, 
ithe Navy took over Navy Pier for use 
jas a training center. During the war 
hthousands of men passed through class- 
jrooms where Naval Science and other 
Jrelated courses were taught. 
t When our problem of space for a 
temporary site occurred. the Navy was 
lasked for its use after vacation of the 
hore~mises in 1946. 
| Mo-nv business men, however, pro- 
tested the use of the pier by the Uni- 
Irersitv. Thev claimed that the conven- 
tions held there were of great import- 
jance. However these men agreed that 
nn occunancy of onlv one-third of the 
structure would not harm them. 


REMODELING 


} The iob of remodeling the former 
“BNavv classrooms was completed in rec- 
ford time. On October 21. 1946 4000 
students enrolled in the school. The 
flean of the undergraduate division was 
fCapt. Charles Caveny, the executive and 
Heducation oMcer of the Naval Train‘ng 
Henter His faculty consisted of 300 
‘Avell-chosen instructors in the Liberal 
PArts and Sciences, Commerce. Fngi- 
Bieering, Architecture, and Physical Ed- 
fication Colleges. 
! Larce lecture halls and classrooms 
vere construe ted in the auxiliary struc- 
Hture west of the terminal building. The 
BNavy galley was converted into a sna- 
feious cafeteria. The new hall provided 
fla huge library. One of the Navy brigs 
las well as convention places provided 
Bsnace for thousands of student lockers. 
iThe large auditorium was converted 
into an assembly hall and women’s gym. 
pre drill hall to the southwest of the 
spier, purchased in 1947, became the 
§men’s gym. 

Here we are ot the nresent The fu- 
ee le nn nev fette Tiyeyorsite see= 
ee in many respects. Six years 

rom nor our site will awain be a part 
nf a Aov~ish’n~ harhor. Our cl-sercome 

HU! then be emiened to bhenAle the 
H~-rat volume of fretoht treMc that ts 
ee a he Re Tasrrencs (Seaway 


q 
| 
* 
} 
| 
} 
4 
¥ 
: 


Pe aiont 


- 
) This unique campus on the lake has 
net nf write tg he nrow! Tt con 
| 7 
Pee tutions ta the nrocresc of Chi ago 


Yee nemerous. 
{ 


} SOCIETIES 


A seseticel and evtv-emelv benefic'a’ 
fovrentituee by an eng neecrine student 
at Tl TI. C. is his membership fee to 
Anne of the seven enzinee“in™ societics. 
1A cociety provides an opporturit’ to 
Bh-orten tnowled-e in a specialty Sel.’ 
Hhy ascociation with engineers with the 
Ngase cnecinlived intercsts Discus ‘ions 
Bhatd of meetines gmoalers avd ¢ chon: 

(Continued on Next Page) 


™"$728-6 
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WESTINGHOUSE RESEARCH WILL LEAD TO LARGER, CLEARER TV SCREENS 


Big TV screens magnify distracting black and white horizontal lines. West- 
inghouse engineers have developed a new technique to reduce the black 
lines and clarify white lines which give picture information. When available, 
the new process will make possible bigger TV screens, more and clearer 
picture detail. 
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WESTINGHOUSE DESIGNED MOTORS AND COMPRESSORS 
FOR WORLD'S MOST POWERFUL WIND TUNNEL 


This propulsion wind tunnel will test jet engines, aircraft and guided mis- 
siles in winds up to 38 times hurricane force. Largest of its type ever built, 
it is located at the U.S. Air Force Arnold Engineering Development 
Center,* Tullahoma, Tennessee. The synchronous motors and compressors 
that produce this gigantic air flow are the largest in the world... designed 
and built by Westinghouse. 


*U.S.A.F. Air Research 


& Development Command yoy can BE SURE...I1F 11'S Westinghouse 


ProteeWAT 


WESTINGHOUSE BUILT WORLD’S LARGEST ELEVATORS 


The U.S.S. Forrestal’s four deck-edge elevators can deliver four 70,000-lb. 
jet bombers from hangar deck to flight deck in seconds . . . smoothly 
without even a jar. Deck-edge elevators were pioneered by Westinghouse. 
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~ pT 


* 


WESTINGHOUSE BUILDS BOMBER DEFENSE SYSTEM THAT CAN SELECT 
MOST DANGEROUS ATTACKER, AIM AND FIRE AUTOMATICALLY 


Two tail guns controlled by a Westinghouse developed electronic system 
make up the defensive armament of the Navy’s A3D. A radar scanner spots 
the most dangerous attacking aircraft. A computer determines its speed 
and angle of approach... then aims the guns and signals the gunner to fire 
or it fires automatically. The guns then instantly swing to the next target. 
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NAVY PIER, continued ih 


cal films enable a member to find out! i 
what others are doing and encourage , 
fellowship in the field. r 


| 

The seven societies here are thei’ 
American Chemical Society, Americani! 
Institute of Architects, American Insti) 
tute of Electrical Engineers, American)’ 
Society of Civil Engineers, Americaniiij) 
Society of Mechanical Engineers, In-} 
stitute of the Aeronautical Sciences, andj! 
the Society of Mechanical Engineers.) 
Each has the basic purpose of bringing}} 
about the interchange of technical ideas} 
among engineers throughout the world.,) 
Most student branches of the socities)} 


it! 


important feature of a society is that/}) 
after graduation a member of a student 
branch automatically becomes an associ- |}ii 
ate member of the professional group }jjj 
where leaders in the field share the ad-}}i(ji 
vantages of the society’s high profession- 
al standing with him. 


ENGINEERING COUNCIL 


At U. I. C. an Engineering Societies |} 
Council, composed of one member from 
each society, represents the engineering 
students as a whole. The aims of this 
council are to stimulate interest among 
engineering students in all engineering 
activities, to bring about the fellowship 
and co-operation of all the separate so- 
cieties and to bring about a closer re- 
lationship between students and faculty. | 
In addition, the council plans an annual |). 
banquet and field trip to climax the ac- | 
tivities each year. 


Due to the vast industrial resources | 
in the Chicago area, field trips from 
each society are made to inspect fac- 
tories, laboratories, and research plants |} 
such as Reynolds Aluminum, Abbott 
Lab, and Bell Telephone Research Lab- 
oratories, to see how far industry has 
progressed in each field. The trips also 
allow actual on-the-job interviews with 
engineers who explain fully their par- 
ticular jobs. 

On the whole the membership in a 
society provides a tremendous opportun- 
ity for engineers to keep up to date | 
with his field and to raise engineering 
prestige. ii 


TECH STAFF 


Technograph’s staff is growing larger. |} 
The U. I. C. group has effected its re- | 
turn. Thanks to Mr. Lantz, who gave 
so many of his days off, we are rebuild- 
ing circulation by acquainting the big 
city with this magazine. 

More than two hundred of our 
town’s students have succumbed to the 
LADY IN RED’s campaign. Maybe 
they were moved only by the gambling 
spirit that she added; nevertheless, they 
took a chance by buying a subscription 


oO a magazine unheard of two weeks 
reviously. 


Now we're beginning to roll. The 
cogs on the wheel are fitting into their 
hplaces as assignments go out and manu- 
t * come in. 

' Chicago, its students, and its poten- 
‘fial give us a head start on such topics 
(ks: water filtration, the Calumet Sea- 
vay, Chicago, Navy Pier, the working 
commuter student, and a wide assort- 


nent of U.I.C. lore. 


Our staff is young in the field, but 
tive’ adhere to our plans for one full 
Whicago issue. With Edison’s famous, 
‘W10 per cent inspiration and 90 per cent 
erspiration,’ we should succeed. At 
least, those are the plans that Edward 
‘harp and Alan Konetzki (on busi- 
tess), Sheldon Altman (on circulation), 
pnd Arvydas Tamulis, Michael Mur- 
Why, Arnie Feinberg, Donald Derma, 
“liver Doe, George Steward (our pho- 
‘Yographer), Harmon Washington, and 
sileen Markham (on editorial) have 
haid. With the help of Professors Liver- 
nore and DeFotis, we have become a 
few voice of an established institution, 
Navy Pier. 


Coed: “Oh, professor, whatever do 
®ou think of me now that I’ve kissed 


| The other day some Chem student 
vas in a hurry to get rid of his home 


‘Wow! and left the house. On his return, 
ie discovered that the fish had eaten 
heir way out of the bowl, killed the 
hat, overturned the kitchen stove, and 
@vere putting the finishing touches on 
the family bulldog. 


M. E.: Can you see all right? 
Coed: Yes. 

M. E.: Is there a draft on you? 
} Coed: No. 

[ M. E.: Is your seat comfortable? 
B} Coed: Yes. 

M. E.: Let’s trade seats. 


» “Lips that touch wine will never 
ouch mine,” declared the fair coed. 
. And after she graduated, she taught 


i}! 
i 


Wschool for years, and years, and years 


| Irate coed to a friend: “I thought 
Hyou said he was a civil engineer!” 


cos % * 


{ Bill: “What would I have to give 
jyou for just one little kiss?” 

| Margie: “Chloroform.” 

| I’m hoping you’ve forgotten hearing 
fall these jokes during the summer. 


WESTINGHOUSE 
IS THE BEST PLACE 
FOR TALENTED ENGINEERS 


There’s a wide variety of engineering and scientific work for the able 
engineer at Westinghouse. The brief stories told in the preceding 
advertisements only scratch the surface. A hundred or more other 
activities, each as interesting, also demand the services of really 
talented engineers. This diversity of opportunity is one of the biggest 
reasons for choosing Westinghouse. 

There’s still another factor to be considered. At Westinghouse, 
you'll find the right kind of climate for solid professional growth. The 
only limits to how much a man can add to his knowledge and stature 
are his own ability, ambition, and determination. The creative individ- 
ual can benefit substantially from one of industry’s most liberal inven- 
tion award programs, and the man who seeks more knowledge will 
find the opportunity to do so. Since 1927, Westinghouse has recog- 
nized the positive value of encouraging self-development. 

Incoming college graduates are enrolled in the Student Training 
Course, a well-integrated program providing assignments in many 
operating divisions; each man finds the type of work best suited for 
him. Thereafter, the opportunities for further study are dependent 
upon the kind of career you want. 


For those desiring a TECHNICAL career: 


GRADUATE STUDY PROGRAM—For graduates of engineering 
or the physical sciences, Westinghouse offers a Graduate Study pro- 
gram leading to M.S. or Ph. D. degrees. This plan offers the qualified 
individual an opportunity to pursue further graduate work in con- 
junction with his regular job. 


ADVANCED DESIGN COURSE—This full-time four-month 
Westinghouse program, held at the University of Pittsburgh, is 
offered to selected engineering and physical science graduates who 
demonstrate unusual aptitude in research, design, or development 
work. 


ADVANCED MECHANICS PROGRAM—For selected mechanical 
engineers, Westinghouse, each year, offers a full-time fifteen-month 
graduate program in advanced mechanics at the Research Laboratory 
in Pittsburgh. Classroom work is held at the University of Pitts- 
burgh, and all of it is creditable toward an M.S. degree. 


HONORS GRADUATE PROGRAM—For a limited number of 
selected men, Westinghouse has a released-time graduate study 
program aimed at the fulfillment of requirements for Ph. D. degrees. 


B. G. LAMME FELLOWSHIPS—Based upon a yearly competition 
among outstanding men who are under 35 but who have been with 
the Corporation at least five years, Westinghouse awards b. G. Lamme 
Fellowships for one year’s full-time graduate work on stipend and 
salary allowance with all tuition and transportation expenses paid. 


For those desiring a MANAGEMENT career: 


BUSINESS & MANAGEMENT PROGRAMS—tThese are pro- 
grams of business courses at nine different universities for mature 
men in business, particularly graduates in engineering and the 
sciences, who have not majored in business administration. 


MANAGEMENT DEVELOPMENT PROGRAM—tThis program 
provides position rotation for more breadth of experience, participa- 
tion in advanced management schools for more senior professional 
employees, and m-company specialized courses for the development 
of executive talents. 

If you’re interested in more information about these programs at 
Westinghouse, write to Mr. L. H. Noggle, Westinghouse Educational 
Department, Ardmore and Brinton Roads, Pittsburgh 21, Pa. 
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Westinghouse 


WATCH "WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS" 


CBS TV MONDAYS 


Begged, Borrowed, and... 


OHM ON THE RANGE 
Opus 314—In Three-Phase Time 


Oh give me an ohm 

Where the impedences roam, 

Where the fields are not fluxing all 
day, 

Where you'll never see 

A field without phi, 

And the flux is not leaking away. 

Ohm, ohm on the range, 

Where the flux is not changing all 
day, 

Where never is seen 

A shunt field machine 

With the armature running away. 


The guy was walking down the 
street dressed only in a barrel when a 
cop stopped him. 

“Are you a poker player?” asked the 
law. 

“Not me,” replied the character, ‘‘but 
I just left couple of guys who are.” 

oe ee 

There’s only one place where a red 
licht means what green and _ yellow 
lichts mean instead of what a red light 
means. 

* * * 

Once upon a time there were three 
coeds—a great big coed, a middle-sized 
coed and a little coed—who went for a 
walk in the woods. When they came 
back they were very tired and wished 
to go to bed. So they went to their 
rooms. 

““Someone’s been sleeping in my bed.” 
said the great big coed in a great big 
voice. 

“Someone’s been sleeping in my bed.” 
said the middle-sized coed i= a middle- 
sized voice. 

“Good night. girls,” said the little 
coed in a little bit of a voice. 

“Just because my eyes are red is no 
sign I’m drunk. For all you know I 
may be a white rabbit.” 

*% * * 

“Did you follow my advice about 
kissing women when they least expect 
eral 

“Oh hell,” said the fellow with the 
swollen eye. “I thought you said 
where.” 

* * cS 

“Do you know what good clean fun 
is?” 

“No, what good is it?” 


56 


Edited by Earle Hawkes 


A Russian school child was asked by 
his teacher, ‘““Who is your father?” 

“Krushchev,” was the answer. 

“Who is your mother?” 

“The great Soviet Union.” 

The teacher smiled because the child 
was so precocious and said, ““Now what 
is your fondest wish?” 

“To be an orphan,” the child replied. 

*% *% *. 

Two duck hunters were sitting be- 
hind their blind, one drinking from a 
thermos of coffee, the other from a jug 
of whiskey. After some hours of sippmg 
they spotted a lone duck winging 
through the sky. Taking quick aim, 
the coffee drinker rose, let fire, and 
missed. The whiskey drinker rose, let 
fire, and brought the bird down. His 
companion, properly amazed, compli- 
mented him on the shot. He replied, 
“Aw, it’s nothing, I usually get five or 
six out of a flock like that.” 


Eight year old Chuck came home 
from school one day with a very sad 
look on his face. He moped around the 
house until his dad came home. Dad 
asked him what was wrong and Chuck 
said: 

“T failed in spelling today.” 

“What word did you miss?” asked 
his Dad. 

“Posse.” 

“No wonder you missed it, you can’t 
even pronounce it.” 

A half breed is a man with a cold in 
one nostril. 

Two society leaders in Africa’s nob- 
biest cannibal tribe were discussing their 
marital troubles in the banquet room 
one afternoon. “I don’t know what to 
make of my husband these days,” con- 
fessed the first. “Don’t let that bother 
you,” the second reassured her. “I'll 
send over my new book of recipes.” 


ae a ** 


After two years in the Pittsburgh 
ofice of a big organization, a girl was 
transferred to the New York headquar- 
ters. The morning she reported at her 
new post, the big chief called her into 
his sanctum and said, “I hope you'll be 
happy here. The work will be practical- 
ly the same as you were doing in the 
Pittsburgh office.” “Okay,” she replied. 
“Kiss me, and let’s get started.” 


The young man started work as a | 
stockroom boy. Within six months he}|) 
was made a salesman. In another six|} 
months he was upped to salesmanager, || 
and shortly thereafter he was made gen-|| 
eral manager. i 


A few days later, he was called in|} 
by the president of the firm, who ex-|, 
plained that he would retire soon and jj) 
would turn the presidency over to the |i 
newcomer. 

“Thanks,” said the young man. 

“Thanks!” growled the president. || 
“You've been with this firm only aj 
year. Is that all you can think of to 
Sayre, 
“Well,” said the young man, “thanks 
a lot; dad. / 


During the holidays, two students 
from the same town met back in the old 
burg. 

“Say,” said the «first; ‘arent, you 
working your way through college?” 

“Yes,” replied the second. ‘I’m edit- 
ing the Technograph but don’t tell my 
mother. She thinks I’m bootlegging gin 
and peddling marajuana.” 

* * * 


College man (finishing letter to a 
friend): I’d send you that five I owe |} 
vou. but I’ve already sealed the en- 
velope. 


* * * 


A young business man, a deacon in 
his local church. was going to New 
York on business and while there was 
to purchase a new sign to be hung in 
front of the church. 

He copied the motto and dimensions, 
but when he got to New York discov- 
ered he had left the paper behind. He 
wired his wife: “Send motto and di- 
mensions.” 


An hour later a message came over 
the wire, and the new lady clerk who 
had just come from lunch and who 
knew nothing of the previous message 
read it and fainted. When they looked 
at the message she had taken, it read: 
“Unto Us A Child Is Born. 6 feet long 
and 2 feet wide.” 


“All 
her 


Overheard in Barton House: 


a sweater does for her is make 
itch.” 


ae *k aE % 


Then there was the ill-humored civil 
engineer who always built cross roads. 


THE TECHNOGRAPH 


PHOTOGRAPHY AT WORK—No. 35 in a Kodak Series 


re 


For Jets 


more thrust, more range, 


The motion picture camera is seeing into a turbo- 
jet combustion chamber operating on a new fuel. 


With photography as a tool, the N.A.C.A. Lewis Flight Propulsion Laboratory studies jet 


engine combustion chambers, and compounds that can result in new high-energy jet fuels 


How much faster and farther our aircraft 
and missiles can go seems now to depend on 
developing new high-energy fuels. This is a 
job of the Lewis Laboratory of the National 
Advisory Committee for Aeronautics. 


And as in all kinds of industry, photography 
is playing an important role in this work. 
Motion pictures are taken of the interior of 
jet engine chambers through transparent walls. 
From the pictures the scientist learns the 
behavior of the fuel, the flame and exhaust 
through the engine turbine and tail pipe. 

The use of photography in research and 
the development of new or better products is 
but one of the ways it is helping ali kinds of 
businesses, large and small alike. 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. _ 


CAREERS WITH KODAK 


With photography and photographic 
processes becoming increasingly 
important in the business and 
industry of tomorrow, there are new 
and challenging opportunities at 
Kodak in research, engineermg, elec- 
tronics, design and production. 


If you are looking for such an 
interesting opportunity, write for 
information about careers with 
Kodak. Address: Business and Tech- 
nical Personnel Dept., Eastman 
Kodak Company, Rochester 4, N.Y. 


The United States is now doubling its use 
of electrical energy every eight years. 
In order to maintain its position as the 


leading manufacturer in this fast-growing 


electrical industry, General Electric is 
vitally interested in the development of 
young engineers. Here, Mr. Lewis answers 
some questions concerning your personal 


development. 


Q. Mr. Lewis, do you think, on entering 
industry, it’s best to specialize immedi- 
ately, or get broad experience first? 


A. Let me give you somewhat of a 
double-barreled answer. We at Gen- 
eral Electric think it’s best to get 
broad experience in a specialized 
field. By that, I mean our training 
programs allow you to select the 
special kind of work which meets 
your interests—manufacturing, en- 
gineering, or technical marketing— 
and then rotate assignments to give 
you broad experience within that 
area: 


Q. Are training assignments of a pre- 
determined length and type or does the 
individual have some influence in deter- 
mining them? 


A. Training programs, by virtue of 
being programs, have outlined as- 
signments but still provide real op- 
portunities for self-development. We 
try our best to tailor assignments to 
the individual’s desires and demon- 
strated abilities. 


Q. Do you mean, then, that | could just 
stay on a job if | like it? 


A. That’s right. Our programs are 
both to train you and help you find 
your place. If you find it somewhere 
along the way, to your satisfaction 
and ours, fine. 


One of a series 


Interview with General Electric’s 


Frank T. Lewis 


Mgr., Manufacturing Personnel Development 


The Next Four Years: 
Your Most Important 


Q. What types of study courses are in- 
cluded in the training programs and 
when are the courses taken? 


A. Each of our programs has 
graduate-level courses conducted by 
experienced G-E engineers. These 
courses supplement your college 
training and tie it in with required 
industrial techniques. Some are 
taken on Company time, some on 
your own. 


Q. What kind of help do you offer em- 
ployees in getting graduate schooling? 


A. G.E.’s two principal programs 
of graduate study aid are the Honors 
Program and the Tuition Refund 
Program. If accepted on the Honors 
Program you can obtain a mas- 
ter’s degree, tuition free, in18 months 
while earning up to 75 of full-time 
salary. The Tuition Refund Program 
offers you up to 100% refund of 
tuition and related fees when you 
complete graduate courses approved 
by your department manager. These 
courses are taken outside normal 
working hours and must be related 
to your field of work. 


Q. What are the benefits of joining a 
company first, then going into military 
service if necessary. 


A. We work it this way. If you are 
hired and are only with the Company 
a week before reporting to military 
service, you are considered to be 
performing continuous service while 
you are away and you will have your 
job when you return. In determining 
your starting salary again, due con- 
sideration is given experience you’ve 


gained and changes in salary struct- 
ure made in your absence. In addi- 
tion, you accrue pension and paid- 
vacation rights. 


Q. Do you advise getting a professional 
engineer’s license? What’s it worth tome? 


A. There are only a few cases where 
a license is required at G.E., but 
we certainly encourage all engineers 
to strive for one. At present, nearly 
a quarter of our engineers are li- 
censed and the percentage is con- 
stantly increasing. What’s it worth? 
A license gives you _ professional 
status and the recognition and pres- 
tige that go with it. You may find, 
in years to come, that a license will 
be required in more and more in- 
stances. Now, while your studies are 
fresh in your mind, is the best time 
to undertake the requirements. 


Your next four years are most impor- 
tant. During that period you’ll undoubt- 
edly make your important career de- 
cisions, select and complete training 
programs to supplement your academic 
training, and pursue graduate schooling, 
if you choose. These are the years for 
personal development — for shaping 
yourself to the needs of the future. If 
you have questions still unanswered, 
write to me at Section 959-6, General 
Electric Co., Schenectady 5, N. Y. 


LOOK FOR other interviews dis- 


cussing: @ Salary @® Advancement 


in Large Companies @ Qualities We 
Look for in Young Engineers. 


GENERAL @@) ELECTRIC — 


